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ASIC GOOD TASTE! 


Flavor is important only at the consumer level... 
but here it’s vital! 


You can be sure your customers get all the fine flavor you put into your 
product when you use 


Sealva Flavors 


hermetically sealed dry powdered flavors that resist the usual “shelf-life 
deterioration”. These microscopic droplets of the finest quality flavors are 
totally protected by the “Sealva” process right up until the time the consumer 
is ready to use it... then the full flavor is released in all its original beauty. 


A complete range of the finest flavors can be supplied in Sealva form 
for use in dry packaged mixes of all kinds, in powders, tablets, oil emulsions, 
pharmaceuticals, etc. 


Samples and technical data sheets at your request. 
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FMC Deaeration has proved to be an essential step in the pro- 
cessing of many types of foods. Products containing dissolved 
air, or that tend to entrap air bubbles or foam excessively, are 
subject to the harmful effects of oxidation within the container 
unless this air is efficiently and thoroughly removed. Employing 
a positive control of product flow, temperature and vacuum, the 
FMC Deaerator expells this detrimental air from the product 
resulting in a significant improvement in quality and appear- 
ance of such foods as tomato, grape, apple and orange juices, 
tomato catsup, table syrups and baby foods. Vitamins are 
preserved, discoloration is avoided and container corrosion is 
retarded. There are models and sizes for capacities of 2 to 100 
gpm. For additional information simply call your nearest FMC 
representative. 
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CORPORATION ® 


with an FMC Deaerator 


At F. M. Ball and Co.'s Oakland, Calif. plant, two 
FMC Deaerators provide uniform, sanitary control 
in the processing of peach and apricot nectar and 
a variety of tomato products. 
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Flavor evaluation Citrus concentrates 


Comparison of flavor evaluation methods for frozen citrus 
concentrates. Mardell |). Tompkins and G. B. Pratt. 


Possibility of taste fatigue interfering with accurate fla- 
vor evaluation of citrus juices has long been recognized. 
Various procedures have been tried to avoid the so-called 
“taste saturation” effect of the essential oils present. The 
work here reperted consists of a comparison of some 
taste test methods employed to establish flavor differ- 
ences smong 7 experimental variables of frozen concen- 
trated orange juice. It is indicated that using the ineom- 
plete latin square design for tasting 3 samples at a time 
does not particularly improve the reproducibility of re- 
sults over tasting all 7 samples at each session, The 
“ranking” method and the “quality rating” method gave 
results which were as accurate as those of the “hedonic 
rating” seale. Results of all the methods were consistent, 
although some cases greater discrimination by the 
tasters was observed. Factors which appear more im- 
portant in selecting a taste test method than mathematical 
efficieney are discussed. An evaluation was also made of 
the influence of juice temperature (refriverated or room) 
on the panel judge’s ability to discriminate between 
variables. (See page 149). 


Microbiology Comune rewally processed fryers 


Influence of acronizing on organisms causing spoilage in 
commercially-processed fryers. Kenneth Simpson, Charles 
W. Nawel, Henry Ne, R. H. Vaughn, and G. F. Stewart. 


Thirty-six fryers representing commercially processed 
birds trom California, Georgia and Alabama, with and 
without Acronize treatment, were obtained from several 
retail stores in the Sacramento, California area. After 
storage for 7 days at 40° F. the birds were examined 
microbiologically. All birds were found to have very high 
bacteria counts; veast counts were generally quite low and 
in no ease did they approach the bacteria counts. It is 
concluded that spoilage in commercially processed fryers 
may generally be attributed to bacterial rather than veast 
vrowth, whether or not the birds are Acronized. (See page 
153). 


Tenderness measurement Beet 


Tenderness of beef muscle as measured by pressure. |)oris 
LD. Sperring, William 'T. Platt, Riehard L. Hiner. 


Since one of the desirable qualities in beef is tenderness, 
aun objective method of measure was sought. Two major 
factors were considered: (1) the mechanism should be 
adaptable to either cooked or raw samples; (2) the mech- 
anism should give aecurate results on a small, biopsy 
specimen, With an apparatus meeting these qualifies 
tions, studies on raw and heated meats and correlations 
with scores of the organoleptic panel could be made. A 
biopsy specimen would measure tenderness the live 
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animal and permit selective breeding. Pressure, either hy- 
draulie or gas, to force the meat specimen through a small 
orifiee was selected. The hydraulie pressure was more 
feasible. The devised tenderness press, a mechanized 
modification of the Carver juice press, was found to be 
the best means of measuring raw biopsy specimens. Data 
from the press correlate tenderness of heated and raw 
specimens with seores of an organoleptic panel. The 
pressure (measured in pounds) as applied to a small core 
of meat is recorded at the time of the first extrusion. 
Preliminary tests of the apparatus on homogenous sub- 
stances gave reproducible results. Three major raw mus- 
cles Longissimus dorsi, Semitendinosus, and Psoas were 
tested from each animal. The Longissimus dorsi muscles 
were also tested after heating by the new apparatus, the 
Warner-Bratzler Shear, and an organoleptic panel. Ninety- 
two animals were used in the experiment. Highly signiti- 
eant differences were shown between raw and heated 
samples and among the raw muscles. There was a highly 
significant correlation of tenderness press data with the 
scores of the palatability group. (See page 155), 


Potato tubers 


Storage rot susceptibility of potato tubers exposed to 
minimum sprout inhibiting levels of ionizing irradiation. 
D. T. Dunean, W. J. Hooker, and Fred Heiligman. 


Radiation 


Storage rot incidence of potato tubers following exposure 
to radiation was determined with relatively large lots of 
tubers at low levels (2.5 to 15.0 kilorep) of intensity. 
Nonwounded, noninoculated tubers developed little stor- 
age rot at these levels of radiation. At the 10-15 kilorep 
intensities sprouting was inhibited. Wounding of tubers 
before or after radiation increased incidence of rot over 
nonwounded tubers. [Incidence of storage rot in wounded, 
noninoculated tubers was highest at the high levels of 
irradiation intensity. Inoculation with either Fusarium 
sambucinum Fuek. form 6 Wr. or Erwinia carotovora 
(L. R. Jones) Holland increased incidence of rot. Rot 
incidence of wounded, inoculated tubers was progressively 
increased as radiation intensity was increased. At these 
low levels of radiation, rate of rot progression through 
tuber tissue could not be correlated with radiation in- 
tensity. Rot following inoculation with FF. sambucinum 
f. 6 was consistently more severe when inoculation fol- 
lowed irradiation than when inoculation preceded irra- 
diation. A similar but less distinet trend was obtained 
with #. carotovora. Indiana grown Sebago tubers devel- 
oped consistently more rot) when wounded or when 
wounded and inoculated after radiation than when 


MARCH COVER. Precision in research depends upon 
precision tools. In the design of small machine parts 
for the manufacture of new or improved food containers, 
the optical comparator shown on the cover (photograph, 
courtesy, Campbell Soup Co.) permits the study of con 
figurations that cannot be distinguished by the naked eye. 
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at long last... 
an IMITATION RASPBERRY 


with right-off-the-bush flavor! 


GIVAUDAN’S NEW IMITATION RASPBERRY FLAVOR 
is an achievement long desired throughout 
the flavor-using industries. 


Developed with painstaking care through many years of 
research, it duplicates with all of its fugitive and delicate 
nuances the rich flavor of the ripe raspberry as it comes 
fresh from the bush! 


This new Givaudan development provides you with an 
opportunity to enhance—with true economy —the appeal of 
your raspberry-flavored products. Its high concentration and 
proved stability make it ideal for virtually every type of 
product in which raspberry is a popular flavor. 


We invite your inquiries. f a 
| [initation 
Rasphercy 
Flavor : 
Inc. 


321 West 44th Street, New York 36, N.Y. 
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Available in 4 
different forms and 
7 formulations, 

these remarkable 
antioxidants offer 
significant values and 
advantages. 


Greatest carry-through, prevents rancidity before, during 


and after processing. 

Thermally and chemically stable, retains antioxidant values 
through cooking, baking, deep frying. 

Compatible with other ingredients, even at elevated 
temperatures. 


Assures increased shelf life for fat-containing foods, 


pleases dealer and housewife alike. 


Convenient to use—available in liquid, crystalline, 
flake and tablet form. 


Antioxidant Form Products 


Sdstane BHA | Tablet Lard 
Sistane 3-F | Flake Shortening 
Edible Tallow 


Sustane 3 Liquid Oleo Oil 
Rendered Beef Fat 


Frying Oils 
Inedible Tallow 
Inedible Grease 
Paraffin Waxes 
Citrus Oils 
Stistane 8 Liquid Essential Oils 
__| Fish Products 
Sustane BHT |Crystalline| Confections 


Sistane 1-F | Flake 


Sdstane6 Liquid 


Technical assistance is available to aid you in selecting the 
most effective formulation for you. Write today for details. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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wounded before irradiation. With the other tuber lots 
there was no consistent relationship between rot  inci- 
dence and time of wounding. (See page 159). 


Packaging Frozen ground pork and beef 


Effect of packaging on palatability and weight loss of 
frozen ground pork and beef. J. 1). Winter and Shirley 
Trantanella. 


Ground pork and beef were packaged, frozen, and stored 
at 8° to 12° F. (—13.33° to —11.11° C.) for periods up to 
11 months. Packaging materials used were polyethylene 
film of different gauges, polyethylene coated cellophane, 
laminated polyethylene-cellophane, polyethylene coated 
aluminum foil, polyethylene coated with polyvinyl! alcohol, 
aluminum locker foil, and polvethylene film treated with 
antioxidants. Some lots were packaged in an_ initial 
atmosphere of nitrogen. All lots were judged for palata- 
bility and a statistical analysis was made. Palatability 
scores for pork at the 4-month storage period indicated 
that the palatability of all samples remained good during 
this period regardless of packaging material or treatment. 
Beef was not judged at this period. No advantage was 
indicated by packaging in an initial atmosphere of nitro- 
gen with the plastic films used in this study. There were 
no significant differences in palatability attributable to 
treatment of the packaging materials with antioxidants 
at the concentrations used. Significantly higher palata- 
bility scores were found for pork stored 7 months in the 
heavier gauges of polyethylene than in the lighter gauges. 
Significantly higher scores also were found for pork 
stored 7 months in films made of polyethylene in combi- 
nation with other materials than in films made of poly- 
ethylene alone. In both instances differences in’ scores 
were not large. No appreciable change in weight occurred 
in any of the lots during storage. Since the storage tem- 
perature was considerably above those normally used, 
no conclusions regarding storage life of the product at 
recommended temperatures should be inferred. (See page 
165). 


Color standards Wine 


Color values of California wines. M. A. Amerine and 
C. B. Bailey. 


No color standards are presently available for use by the 
wine industry in standardizing the color of commercial 
samples of California wines. Eighteen California white 
and 13 red wines were ranked as to commercial accepta- 
bility in their appropriate types by two experienced wine 
experts. These were then visually classified by the Munsell 
system and against white and red color standards. Ab- 
sorption curves were obtained from 370 to 700 my and 
at every 10 mp. From these data the trichromatice coeffi- 
cients were obtained and from them the color character- 
istics: hue (dominant wavelength), lightness (or bright- 
ness), and purity; ranges of acceptable values for the 
various types of wine are suggested. Difficulties of de- 
fining wine type colors because of the very wide range in 
colors from very light yellow to dark red are emphasized. 
(See page 170). 
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Military feeding Applicability of new 
processing methods 


An appraisal of new processing methods for military 
foods. L. E. Clifeorn. 


Criteria for military foods are a high order of aecepta- 
bility, space and weight saving, storage stability and ease 
of preparation under the conditions of their intended use. 
Since World War II many advances have been made in 
the acceptability and storage stability of dehydrated 
foods. With present concepts of military logisties this 
class of foods meets the necessary criteria best if a high 
order of acceptability can be attained. Most canned foods 
are acceptable for military base use with the exception of 
the canned meat items where improved palatability is 
demanded. New processing techniques have not been 
able to solve this problem, although product formulation 
has contributed considerably. Although high temperature 
short time processing can offer improvement in quality and 
nutritive value to many canned food items, aside from 
canned fluid milk significant potential for advance is 
not apparent. Dehydrocanning has definite possibilities. 
Irradiation treatment of meats has potential. Combina- 
tion treatments of irradiation with heat, dehydration, 
refrigeration or antibiotics have broad horizons. It is 
imperative in evaluating new processing methods to select 
the specific food products for which each can make a sig- 
nificant improvement, by the criteria mentioned, over what 
is produced today by conventional processing methods. 
(See page 176). 


Sanitation Chlorine dioxide 


Use of chlorine dioxide for cannery sanitation and water 
conservation. John L. Welch and John F. Folinazzo. 


Water acquisition and disposal problems encourage food 
processors to conserve water. Vegetable canneries hav> 
developed systems to reuse factory water. This reus° of 
water, while conserving water, increases sanitation prob 
lems. In-plant chlorination and rechlorination of water to 
be reused have helped considerably in maintaining sanitary 
conditions. Rechlorination of used cannery water, however, 
is not always feasible due to unfavorable reation of chlorine 
with dissolved components of used water. Chlorine dioxide 
is a more powerful oxidizing agent than chlorine. Chlorine 
dioxide treatment of used water during pea and corn canning 
operations is deseribed. Total bacteria counts on product 
and in water and visual observation of equipment were 
used as indices of santitary condition. A statistical study 
of the data indicates that treatment of used water with 
chlorine dioxide in the cannery in question was more 
effective in maintaining sanitary conditions than in-plant 
chlorination alone or in-plant chlorination plus rechlori- 
nation of used water. Beeause of this, water which for- 
merly was considered unsatisfactory for reuse could be 
used again at points in the factory previously requiring 
fresh water. (See page 179). 


Texture evaluation Potato tubers 


Relation of chemical composition and some physizal prop- 
erties to potato texture. Gerald Kuhn, N. W. Desrosier, 
and Gale Ammerman. 


Relation of 6 potato textures and specific gravities, con- 
ductivities, moisture contents, chlorine contents, and rela- 
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tive viscosities was analyzed. Data indicated that differ- 
ences in texture scores were due to varietal characteristies ; 
texture scores were highly related to specific gravity. 
There was little relation between electrical conductivity) 
values and texture scores, but the percent moisture gain 
during cooking was highly related to texture. Tubers 
of higher starch content absorbed more water upon cook- 
ing vet possessed a dry mealy texture. Chlorine content 
was directly related to texture as evidenced by the corre- 
lation coefficient which approached signifieance. Maximum 
relative viscosities were related to texture scores but 
more highly related to specific gravity. (See page 183). 


Economic analysis — Processing of apple slices 


Trimming time and yield factors in processing of apple 
slices. Anthony Lopez, Charles B. Wood, Joseph M. 
Johnson. 


Factors which affect time and recovery of various frae- 
tions in the peeling and trimming operations during man- 
ufacture of canned and of frozen apple slices were 
evaluated. Interrelationships between the peeling and 
trimming operations were studied. No significant differ- 
ences were found among 4 varieties of apples for yield 
of slices, screenings, peel and core waste, or trim waste 
for fruit of the same grade and size. In all instances 
size had a significant effeet on yield of slices and on per- 
cent sereenings. Although there was a significant effect 
of size on peel and core waste between the smallest and 
the largest size class, there was not a significant difference 
between the small and medium or medium and large size 
classes when plant differences were taken into account. 
Effect of size on total trim waste was not significant. 
Grade had a significant effect on yield of slices and on 
defect trim but not on peel trim or on screenings. Trim- 
ming time inereased as size decreased and as total trim 
increased. Variations in peels and cores and in total trim 
waste were the greatest cause for variations in yield of 
product. Beeause of the relationship of size of apples 
with both peel and core waste and total trim waste, size 
Was a2 more important factor affecting vield than grade. 
Variations in grade and in size have about equal effect 
on trimming time. One per cent increase in defect trim 
resulted in approximately 1.7 minutes increase in trim- 
ming time for 100 Ibs. of apples of any size. The esti- 
mating equations developed from methods used in Experi- 
ment IL of this study may be used in plants which process 
apple slices for determining differential costs of peeling 
and trimming apples of different size and quality. (See 


page 1S6). 


Packaging Pre package d meat 


Factors affecting quality of prepackaged meat V. Broad 
comparisons of variables and quality attributes. ©. Olin 
Ball. 


Variables and attributes compared are: bacterial count, 
color, flavor, cooked odor, organoleptic quality, and vae 
uum after storage. Purpose of the article is to place 
the findings of this series in perspective. The package 
types used in the investigation included cans, vinylidene, 
copolymer, coated cellophanes, cellulose acetate, polyethy! 
ene, three laminates, and trithene. All flexible containers 
used in the study were 5 x 6 in. pouches, sealed, except 
in special instances, under 27 to 29 in. vacuum, (See page 


193). 


Flavor evaluation Chicken muscle 


Some factors affecting intensity of flavor in chicken 
muscle. 1). W. Peterson, Marion Simone, A. L. Lilvblade 
and Ruth Martin. 


Evaluation of flavor of chicken dark musele (leg and 
thigh) and light muscle (breast) from birds under sev- 
eral physiological conditions was made by use of paired 
sample tests on broths prepared from the musele. Age. 
Dark musele of 19-month-old hens had a more intense 
favor than dark muscle of 3-month-old pullets. Dark 
musele of the older birds had a more intense flavor than 
breast muscle of the same birds. No differences were 


found between light musele of younger and older birds 
or between dark and light muscle of younger birds. 
hormones and rere. Groups ol young birds were 


given the following treatments for periods of approxi- 
mately S weeks before they were slaughtered at the age 
of 3 months: stilbesterol or testosterone implantation; 
intensive exercise at hourly intervals for 10 hours each 


day. Stilbesterol or exercise decreased the flavor intensity 


of breast muscle but had no effeet on dark musele. Testo 
sterone was without effeet on flavor of either type of 
muscle, The relationship of flavor intensity to some chemi 
cal fractions of muscle is presented. (See page 204). 


Storage study Canning quality of 


cling pe aches 


The effect of cold and modified atmosphere storage on the 
canning quality of cling peaches. L.. l. Claypool and L. D. 
Davis, 
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also available in powder form to give further 
application in flavoring. The depth of Firmenich 
research is evidenced in the award of the 

Nobel Prize and four medals administered by the 
, Gong American Chemical Society. The originality of 
Firmenich research has been shared with fellow 
scientists in more than 300 technical papers. Firmenich 
technicians are highly qualified to assist you in the 
use of Firmenich flavors in developing new products, 
in giving fresh appeal to those long established. 


Working in the favorable atmosphere of pure 
research and practical application, Firmenich has 
made imaginative and substantial contributions 
to the field of flavor. By isolation, identification and 
synthetization, precise and potent flavors, 
possessing all the desirable organoleptic qualities of 
oy the originals, have been achieved. By new and 
$5. exclusive techniques, these materials are now 


250 WEST 18TH STREET, NEW YORK 11 
FIRMENICH OF CANADA, LIMITED, 

348 WALLACE AVENUE, TORONTO 

CHICAGO OFFICE: 612 NORTH MICHIGAN AVENUE 
LOS ANGELES, 1756 MALCOLM AVENUE 
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Five varieties ef cling peaches were harvested at 2 maturi- 
ties and stored in air at 3 temperatures for variable time 
intervals up to 30 days prior to canning. Peaches were 
held also in modified atmospheres enriched in carbon di- 
oxide content, or greatly depleted in oxygen content. Test 
lots of eanned fruit were rated for flavor and chemical 
determinations made of H* concentration and total acidity 


of the syrup. (See page 208). 


New product Potentials of carob 


Carob varieties and composition. R. J. Binder, J. E. Coit, 
Kk. T. Williams, and J. E. Brekke. 


lhirty varieties of carob were analyzed for some nutri 
tive factors in an effort to acquaint the food industry 
with these factors and to provide a preliminary survey 
of varieties that might be suitable for commercial culti- 
vation in the United States The carob varieties analyzed 
contained extremely high amounts of sugar, mostly su- 
crose and invert sugars, compared to other fresh fruit tree 
crops in harvest-ripe condition. Protein and carbohydrate 
content of the pod flesh makes carob compare favorably 
with barley in nutritive value. Imported carob is ecur- 
‘ently manufactured in the United States into a flour 
for use as a food and in pharmaceuticals. When incor- 
porated into confections such as cake, cookies, eandy, and 
ice cream, the flour imparts a flavor closely resembling 


that of cocoa or chocolate. (See page 213). 


Pressure, temperature, 


Dryima hee 
time, ete 


Drying techniques under high vacuum conditions. W. 
Conley, F. Fixari, and G. W. Bard. 


Absolute drying pressure, drying temperature, source of 
heat, and drying time are easily manipulated to produce 
desirable heat transfer effeets during the continuous vaeu 
um dehydration of citrus and other food products. Effects 
of each of these and several important physical phe 
nomena, such as pufting, are illustrated. Techniques of 
heat manipulation, such as radiant heat and steam eon- 
duction heat, puffing to create this expanded layer, and 
addition of drying aids to assist in creating this expansion, 
are diseussed. The importanee of keeping this expanded 
laver in the puffed condition during the entire drying 
evele is emphasized. Consideration is also given to the 
general physical condition and properties of the material 
to be dried before processing, such as solids concentration, 
adhesiveness, invert suga and viscosity. Several impor 
tant factors have been tound which influence final product 
density such as initial feed solids coneentration and dry 
ing temperatures ato various stages of the drving cycle. 
Many ot the process variables which oceur before dehy 
dration may be corrected in the Chain Belt dehydrator 
by the correct manipulation of temperature profiles, dry 
ing times, and drying pressures. General operation of a 
continuous vacuum dehydrator is described using a hypo- 
thetical product illustrating how the equipment is_ set 
into operation and finally under automatie control. Ma 
terials, easily dehydrated by this means, which have been 
proven in the laboratory and through commercial appli 
cation are: coffee, orange, grapefruit, citrus Vitamin P, 
whole milk, soft drink bases, tomato, ete. (See page 217). 


IFT NEWS 


FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 


1959 
Mareh 31-April2 Annual Meeting of the Research and De- 
velopment Associates, Food and Container 
Institute, Ine., Statler Hotel, Washington, 


D. C. 
April 2-4 The Refrigeration Research Foundation An 
nual Meeting, Statler Hotel, Washington, D. C. 
April 5-10 135th National Meeting American Chemical 


Society, Boston, Massachusetts 
American Oil Chemists Society Spring Meet 
ing, Roosevelt Hotel, New Orleans, Louisiana 


April 20-22 


Annual Convention of the Institute of Food 
Technologists, Australia, Mayer Chalet, War 
burton, Vietoria 


April 28-May | 


May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 
June 7-11 76th Annual Convention of the National Con- 
feetioners Association, Conrad Hilton Hotel, 
Chieago 
June 9-13 Second Inter-American Food Congress, Caril 
lon Hotel, Miami Beach, Florida 
June 10-12 Second International Symposium on Gas 
Chromatography, Kellogg Center, East Lan 
sing, Michigan 
June 11-12 Canadian Institute of Food Technology, 2nd 
National Conference, Royal Hotel, Toronto 
1960 
May 15-19 Twentieth Annual Meeting of the Institute 
of Food Technologists, Fairmont Hotel and 
Masonic Temple, San Francisco, California 
1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 
tute of Food Technologists, Amercana Hotel, 
Bal Harbor, Miami Beach, Florida 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 


REGIONAL NEWS 
MINNESOTA 


‘*Wrapped up in the history of the world is food,”’ 
said Mary li Kimball, Hlome Service Center of Pills 
bury Co., Minneapolis. She spoke to members and 
wives of the Minnesota section of the Institute of 
Technologists on January 1959. Iler talk, 
which covered 100 vears in the food field, is herewith 


summarized. 


GRANDMOTHER'S KITCHEN CUPBOARD 
Mendelssohn’s ‘‘Wedding March,’’ and ‘‘Jingle 
Bells’? were written in 1858, Miss Kimball remarked. 
And Peterson’s Magazine and Godey’s Ladies Book 
were timely sources of housekeeping advice and house- 


hold hints. 
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Boiled isinglass. /’«/«rsun’s Magazine had a cook- 
book section. One recipe for blane mange called for a 
half-ounce of isinglass boiled for 15 minutes as a 
thickening agent. A large tablespoon, Peterson’s food 
editor explained to her readers, was equal to 1 gill and 
16 large tablespoons were equal to one pint. Knowl- 
edge of nutrition was elementary. 

‘There was no mention in any of these recipes of 
vegetables, fruits or salads,’’ stated Miss Kimball. 

From 400 B.C. until 1830 food was thought to con- 
tain one element to sustain life. In 1830 the startling 
discovery was made that food could be divided into 
three elements—carbohydrates, fats, and protein. 

‘By 1558 serious study of nutrition was only 24 
years old, and so no wonder the fresh produce wasn’t 
mentioned,’’ Miss Kimball commented. 

Food prices in 1858, as quoted by the home econo- 
mist, were flour for $10 a barrel, butter at 34 cents a 
pound, potatoes at $1.25 a pound, pork for $30 a 
barrel, and coffee at 20 cents a pound. 

Twenty-five years later, said Miss Kimball, the 
Ladies Home Journal was born (1883). ‘*There is a 
Tavern in the Town’’ was the hit of the year and the 
Brooklyn Bridge was opened. Edison’s incandescent 
bulb was 5 years old, but only 12 cities offered electric 
service to the publie. 

Oranges were considered a holiday fruit and no one 
knew anything about grapefruit. Molasses, vinegar, 
and kerosene stood side by side in the grocery store. 


ATTENTION! 
 Merticalor 
Horizontal 
steam retort 
users! 


Cook-Chex takes the last trace of guesswork 


out of production control. 
1. Eliminate wrong cook schedules. 
2. Keep retort baskets in sequence. 
3. Guard against ‘“‘by-passing’’ retorts. 
4. Provide low-cost permanent records for 
your cooking-plant. 
Cook-Chex is the chemically impregnated retort tag that 
changes from purple to green only after your run has been 
properly and completely retort processed. Hang a Cook- 
Chex on each basket before retorting — inspect it after 
withdrawing. You have the full “protection” record at a 
glance. It’s that easy — that sure. 
Used by all major packers. Approved and recommended 
by cannery inspectors. Ask them! 
Send for Free samples. Dept. FT-3 


ASEPTIC-THERMO INDICATOR CO. 


11471 Vanowen Street + No. Hollywood, California 


There were no packages and no eans. Food adver- 
tising was in evidence, however, and General Mills 
and Pillsbury ads were to be noted in the magazines 
of the era. 

Travelers’ Soup. Travelers’ soup was a recipe in 
one of the magazines of 75 years ago. It called for two 
rounds of beef, a whole ham, and two legs of veal. 
After the soup was simmered for several days, the 
juice was strained off, boiled to a thick syrup and 
dried in long trays. It became crisp and brittle and 
was then cracked up and put into small boxes. **The 
traveler had only to add water to these pieces to get 
a very nutritious soup, it said in the magazine,’ Miss 
Kimball reported. 

You could also find ads for milk in glass jars, but 
the milkman came from door to door in that day and 
gave you the amount of milk you wanted in whatever 
container you provided for him. 

By 1883 minerals had begun to enter the nutrition 
picture. 

Moving along another 25 years, Miss Kimball told 
the group that *‘Shine on Harvest Moon’’ was the 
song hit, Orville Wright stayed up an hour and 14 
minutes in his flying machine, and the Gibson Gir! 
was the acme of American womanhood and beauty. 
The automobile was being regarded as something that 
was here to stay. 

‘*We start now to find color in the Ladies Home 
Journal,’’ said Miss Kimball. **And food advertise- 
ments were definitely on the increase with certain 
brands becoming more and more familiar—Baker’s 
Chocolate, Campbell’s Soup, Cream of Wheat, Pills- 
bury’s Best flour, Washburn-Crosby’s Gold Medal 
flour and the meat packers, Armour, Cudahy, Swift 
and Co.”’ 


Exit the wood and coal range 

Mrs. Rorer was the food editor of the day, Miss 
Kimball reminded her audience. Mrs. Rorer found 
gas and oil stoves expensive to operate and did not 
recommend using them for baked beans, soups, or 
other dishes that require long cooking. But Mrs. 
Rorer was not one to obstruet progress. ** The modern 
kitchen will have gas or oil, but wood and coal can be 
managed,’ wrote Mrs. Rorer, implying, possibly, that 
wood and coal were only for the old fogies. 

Nutrition in the 1900’s started including calories. 

‘Just 25 years ago,’’ went on the speaker, ** * The 
Easter Parade’ by Irving Berlin, ‘Roberta’, and 
‘Stormy Weather’ were on everyone’s lips. ‘The 
romance of Helen Trent started on radio.”’ Food 
prices were low but jobs were hard to come by. 

Those depression days people liked to think and 
read how the other half lived. Ail of the food adver- 
tising seemed to run to pictures of famous chefs in 
famous hotel kitchens, famous movie stars and the 
dishes they liked best, dinners of famous hostesses, 
ete. You found reeipes for Greta Garbo’s omelet and 
Jackie Cooper’s salad. 

Food and nutrition knowledge had advanced to 
where vitamins as well as minerals were very well 
known. Food ads showed more and more color. There 
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CERTIFIED FOOD 


Tempting, eye-appeal attains its most potent sales effectiveness with 
Red Seal Colors of unsurpassed brilliance, purity and uniformity. Let 


Warner-Jenkinson produce—and precisely re-produce—the exact colors 
to give your products the greatest possible taste-stimulating attractiveness. 


WARNER-JENKINSON MANUFACTURING CO. 


Manufacturers of Certified Food Co/ors, Vanillas, Extracts, Flavors 


2526 Baldwin St . St. Louis 6, Mo 


West Coast: 2515 Southwest Drive, Los Angeles 43, Calif. * Warehouses: Boston, Jersey City, Atlanta 
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were no signs of mixes, and pictures of cakes were 
small and flat by today’s standards. 

And cigarette ads showed prominent women 
smoking. 


Four hours a day in the kitchen 

Women of 1933 were spending 4 hours per day in 
their kitchens preparing food for four, whereas the 
average homemaker today is spending one hour and 
36 minutes a day fixing food for four, said Miss Kim- 
ball. And she would like to spend less. 

“The homemaker to us in the food industry is a 
little like the star of Damm Yankee. You know 
“What Lola Wants Lola Gets,’’ she said. 

Miss Kimball concluded her speech by pointing out 
the convenience foods there are today and some of the 
experimentation in novel preservation methods, such 
as irradiation of food. The food industry and the 
food technologist is going to give Lola what Lola 
wants. 


PHILADELPHIA 


Dr. John Sharf, Research and Development Center, 
Armstrong Cork Company, was the speaker for the 
February meeting. His topie ** Effects of Nuclear Ex- 
plosion on Packaged Food and Beverages’’ was a fas- 
cinating report of his observations during the 1955 
Continental A-Bomb tests. An extensive laboratory 
examination of the exposed products was made and 
the highlights of the findings plus on-the-scene color 
photographs furnished an impressive lesson in nuclear 
effects on material. 

The Philadelphia Section has an active employment 
committee headed up by Dr. Walter Obold of Drexel 
lustitute. Openings are announced for qualified meat 
technologists, beverage specialists, and flavor chemists. 

Another service available to Philadelphia food re- 
searchers (through not confined to them) is a book and 
document finding service provided at a moderate an- 
nual subseription by the University of Pennsylvania 
(Room 219, Logan Hall, EVergreen 2-5104). The 
service covers the holdings of Philadelphia area li- 
raries in industry, scientific, and historical fields (ap- 
proximately 6 million volumes). 

The Philadelphia Section, host of the Nineteenth 
Annual Meeting of the Institute of Food Technolo- 
wists, May 17-21, 1959, looks forward to your visit in 
the spring. 


N. CALIFORNIA 


Review. During 1958 the Section held eight General 
Meetings. Six were dinner sessions in the immediate 
Ray Area, with prominent outside speakers on special 
subjects in Food Technology. A seventh meeting, held 
at Modesto on November 13, featured a panel diseus- 
sion on Precooling and Cold Storage of Fruits and 
Veeetables for Processing. On December fourth the 
All-Day Meeting. with 24 papers, was held at the 
Western Regional Research Laboratory. The All-Day 
Meeting included 8 ‘‘General Papers’’ in the morning 
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session, plus 5 papers on ‘‘ Analytical Procedures”’ in 
one afternoon section and 11 ** Specialized Papers’’ in 
the other afternoon section, plus the usual, evening, 
Social Banquet. Attendance at the monthly meetings 
was as follows: February, 172 persons; March, 103; 
April, 122; June, 92; August, 92; October, 131; 
November (at Modesto), 142; and December 4 (all 
day), approx. 230. 

Membership Status. Membership figures covering 
the past 5 vears are as follows: 


National Section 

students students 

National (added to Section (add to 

Date members Nat'l) members section ) 
End ‘54 411 488 17 
End °55 374 499 30 
End 530 20 
End 455 21 529 22 
End 408 34 549 


* Corrected to the National Card File by the Institute Office in 
Chicago 


Note that the figures given for National Members 
include all individuals who are members of the Na- 
tional Institute in the Section Area. The recent count 
of 498 Institute Members is split as: 


Special Social Functions. The Annual Picnic was 
held at the Redwood Regional Park on June 7, 1958. 
There was a Spring Golf Tournament at Castlewood 
Golf Course at which John Kilbuck won the trophy, 
followed by a Fall Golf Tournament at which E. R. 
MacGregor became the trophy holder. 

Awards. The W. V. Cruess Award, with its finan- 
cial stipend, went to Miss Joan Rae Clark, who is 
studying Food Technology at the University of Cali- 
fornia, Davis. The General Foods Fellowship was 
awarded to Mr. Harry Snyder, also in Food Tech- 
nology at Davis. The Man of the Year Award was 
presented to Norman E. Liles, 

Operating Costs. Expenses have been increasing 
over recent vears so it became desirable to raise See- 
tion Dues to $3.00. A budget is being adapted as a 
basis for proposed cost accounting. The Hornblower, 
with Harold Adams as editor, has published six in- 
teresting and informative issues during 1958, but this 
publication is not fully supported by its advertising. 
The anticipated Directory Issue of the Hornblower, 
for 1959, is included in the new budget. Expansion of 
activities of an already active Employment Commit- 
tee is being contemplated, and may involve substan 
tial expenses. Fortunately, from the National Con- 
vention, to be held here in 1960, income is expected 
to considerably exceed expenditures, 

The National Convention in 1960. (iood progress 
can be reported on the 1960 National Convention to 
be held in San Francisco, with John Kilbuck and 
Bruno Filice acting as Convention Co-chairman. Com- 
mittee Chairmen have been appointed. Space reser- 
vations have been made in the new Masonic Building 
and in the nearby Fairmount Hotel. 

—Myron J. Powers 
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FURNITURE 
FOR MODERN LABORATORY THINKING 


Interchangeable units available for immediate delivery 


The modular concept in laboratory furniture permits you to have the flexibility you need 


for greatest lab efficiency. 


First introduced by Fisher in 1945, Unitized Furniture makes no compromise with 
quality. Workmanship, material and finish are of the highest standards. 


FISHER SCIENTIFIC 


America’s Largest Manufacturer - Distributor of Laboratory Appliances & Reagent Chemicals 


Send for your copy of the 28-page catalog and planning 
guide. The catalog is not only a useful handbook of 
furniture, but an excellent source of lab planning. 
Dimensions and photos for every unit. Write for your copy. 


141 FISHER BUILDING, PITTSBURGH 19, PENNSYLVANIA 


IN THE U.S.A, 
Boston 
Buffalo 


Charleston, W.Va. 


Chicago 


Cleveland 
Detroit 

New York 
Philadelphia 
Pittsburgh 


B-91 


St. Louis 
Washington 


IN MEXICO 
Mexico City 


IN CANADA 
Edmonton 
Montreal 
Toronto 
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Ex-fish man. Wallace J. Quick once chased around 
half the world for us looking for fish-liver oils. That's where 
our vitamin A came from until the late '40s, when we introduced 
the man-made varicty to the American market. Shortly there- 
after Wally adopted a laissez-faire policy toward fish. 

Today, as our Assistant General Sales Manager, Mr. Quick 
fools himself into believing that the food industry likes him 
for his personality rather than for the vitamin A assays, sta- 
bility tests, and snappy shipping schedules he can arrange for 
DPi customers. We don't care what he believes as long as he 
manages to utter on suitable occasions a kind word for our 
Myvax® Vitamin A Acetate or Palmitate (or, for dry products, 
Myvax Dry Vitamin A Palmitate). 

For help in vitamin A fortification of your product, write 
Wally at Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York and Chicago e W. M. Gillies, Inc., 
West Coast ¢ Charles Albert Smith Limited, Montreal and 
Toronto 


leaders in research and 


production of vitamin A 


Distillation Products Industries 
is @ division of Eastman Kodak Company 
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BRITISH COLUMBIA 


On Wednesday, January 7, 53 members and guests 
of the B. C. Food Technologists attended the first 
meeting of the 1959 season in the Home Economies 
Building at the University of British Columbia. Four 
speakers discussed various aspects of the Fishing In- 
dustry—-from whaling to microbiology. 

Whaling in British Columbia. Mr. Dave Barbour 
of Norman L. Armstrong Ltd. spoke on ** Whaling in 
B. C.,”’ and illustrated his talk with a series of beauti- 
ful color slides showing how the whale is taken, trans- 
ported and processed. Although whaling began in 
B. C. before 1900, a period of rapid growth has oc- 
curred since 1948, with 754 whales of all types being 
taken in 1958. Canada is a member of the Interna- 
tional Whaling Commission and the size and condition 
of the cateh is governed by international agreement. 

Fish Processing and Trends, The next speaker was 
Mr. Art Woodland, Plant Superintendent, Imperial 
Cannery, B. C. Packers Ltd., who spoke on ** Fish 
Processing and Processing Trends.’’ High speed ma- 
chines and improved transport facilities have led to 
a marked reduction in the number of fish canning 
plants. For example, one company has reduced from 
thirty plants to three. Consolidation of plants 
appears to have reached a plateau over the past few 
years, but with the advent of automation, further con- 
solidation is likely to take place. 

Mr. Woodland felt that one of the most important 
recent developments has been the adoption of stand- 
ards of identity through industry-government co- 
operative action. Looking to the future, there will be 
more automation and consolidation of plants; also 
more prepackaged and precooked products and the 
adoption of better product protection practices. 

Transporting, Storing Fish in Refrigerated Sea 
Water. ‘*‘Transport and Storage of Fish in Refriger- 
ated Sea Water’’ was the topie of the next two 
speakers from the Pacific Fisheries Technological 
Station. Some of the engineering aspects were de- 
scribed by Mr. John Harrison, Mechanical Engineer. 
The idea started as a novelty but the results soon 
showed great promise, and a full scale trial was under- 
taken on the vessel ‘‘Silver Viking.”’ Some of the 
details and problems encountered in fabricating and 
operating the system were deseribed. For new instal- 
lations, direct diesel drive and a central tube-type 
brine heat exchanger are being reeommended. 

Microbiological Aspects. Dr. N. Tomlinson dis- 
cussed some microbiological aspects encountered in 
the use of refrigerated sea water. By adjusting the 
potassium content of the sea water, the leaching of 
potassium from the fish flesh during storage was over- 
some. The use of the antibiotics OTC and CTC in the 
sea water reduced bacterial counts significantly. 
Residues of the antibiotic in the flesh were found to 
be 99° destroyed by holding the fish flesh at 90° C. 
for five minutes. The brine pipelines necessary with 
the central heat exchanger pose another problem in 
sanitation, and work is now underway on_ this 
problem. 


(Continued on page 19 following Teehnieal Section ) 
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Introduction 

As part of a continuing study of the properties of 
distilled monoglycerides, it is of interest to know 
the solubility of water and water solutions in mix-— 
tures of oil and distilled monoglycerides. 


This phenomenon has several interesting applications. 
It has been suggested, for example, that water-sol- 
uble dyes can be used to replace certain oil-soluble 
F.D.& C. colors by dissolving water solutions of the 
dyes in oil. 


So... we tried it, 
and it works. 


Conclusions 

1. Fats and oils can be colored, using water-soluble 
dyes and a monoglyceride as a solubilizing agent. 

2. Emulsions can be prepared from these oils and 
water which have an appearance quite similar to 
that obtained using oil-soluble dyes. 

5. The amount of coloration obtainable by this tech- 
nique is within a practical range. 


We've been trying other things too—the solubilization of various inorganic 
ionic salts in oil, the dissolving of ascorbic acid, riboflavin, nicotinic acid, 
caffeine, quinine hydrochloride, and other such physiologically active mate- 
rials. And we plan to try the solubilization in oils of such materials as sodium 
cyclamate, monosodium glutamate, amino acids, complexing agents, fungi- 
cides, and flavoring agents. 

We're ready to talk now to processors who might improve their product or 
lower costs by incorporating water-soluble materials in oils or fats. And 
should the talks bear fruit, we have the capacity to ship Myverol® Distilled 
Monoglycerides by the tank car. Distillation Products Industries, Rochester 3, 
N. Y. Sales offices: New York and Chicago ¢ W. M. Gillies, Inc., West Coast « 
Charles Albert Smith Limited, Montreal and Toronto 


distillers of monoglycerides 


2 Also ... vitamin A in bulk 
made from natural D ely for foods and pharmaceuticals 


fats and oils 


Distillation Products Industries is « division of Eastman Kodak Company 


BREAKFAST IS BETTER-BECAUSE OF THE MEN AT CALGON 


Lunch, supper and snack, too, are all a little better because of the 
research activities of the men at Calgon. 

The morning's ham is just one example. 

Before Curafos® was developed in Calgon’s laboratories, hams lost 
much of their juiciness, tenderness, and color in processing. 

Now, because Curafos is added to the pumping pickle, ham has a 
more appealing—and more marketable—color, tastes better, and 
keeps soluble proteins, vitamins, and minerals it once lost. Packers 
sell better hams and breakfasters eat better ham. 

The Curafos story is typical of the results achieved by Calgon’s 
25 years of research. 

Other Calgon developments, resulting from studies into the behavior 
and characteristics of water have made it easier to clean cans, extract 
pectin, increase the tenderness of vegetables, remove grit from leafy 
vegetables and to remove lead and other toxic substances from 
farm products. 

Making food processing better, or easier, or more efficient and 
profitable is a major activity at the Calgon Company. 

If you have any questions regarding the use of Calgon in any 
process, use the question box. Calgon will be happy to answer your 
question—-without obligation. 


CA LG Ni COMPANY 


DIVISION OF HAGAN CHEMICALS & CONTROLS, |NC. 


HAGAN BUILDING, PITTSBURGH SO, PA. 
In Canada: Hagan Corporation (Canada) Limited, Toronto 


Calgon Question Box 


Calgon Company 
Room 701, Hagan Building 
Pittsburgh 30, Pennsylvania 


My question is: 


(Enclose extra sheet if necessary) 
Name 
Company 
City 
Title 
Street Address 


State 
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Comparison of Flavor Evaluation Methods for 


Frozen Citrus Concentrate’ 


Manuscript received May 31, 1958) 


Fuavor EVALUATION METHODS have 
been developed and compared using various foods, 
but only a few systematic studies have been reported 
to show their application to citrus products. Further- 
more, the problem of sensory fatigue or decrease in 
taste acuity by continued tasting of citrus juice con- 
centrate has not been appraised. 

Investigators in taste test work have reported that 
fatigue seems prominent in tasting certain types of 
food products while it is practically negligible in 
others (9, 10). Also, it has been reported that at least 
eight samples of some foods can be tasted per ses- 
sion without fatigue (1,9). Information is lacking in 
the literature concerning the number of samples of 
citrus juice concentrate which should be tasted at one 
session. Because of the marked decrease in_ taste 
acuity as successive comparisons were made, Willson 
and Hanson (20) presented only two pairs of samples 
of orange juice at each taste test session, whereas, 
Pfaffmann (15) reported as many as 75 tastings of 
synthetic orange drink for each judge in a 40-minute 
taste test session. 

Published data on sensory tests often do not give 
the temperature of orange juice when tasted. Some 
authors report that the juice was served at room 
temperature (4, 6); others have reported that all sam- 
ples were served at the same temperature, but no 
temperature is given (78). Carlin, Kempthorne, and 
Gordon (2) evaluated orange juice after reconsti- 
tution at a temperature range of approximately 2° C. 
to 6° C. which was probably the temperature of the 
juice before it was poured for the judges. 

The primary purpose of this study was to compare 
three taste test techniques for determining the panel's 
preference among seven samples of frozen orange 
juice concentrate. Other objectives were to determine 
if tasting three samples arranged according to an in- 
complete latin square design gave finer discrimination 
by the panel than when all seven samples were tasted 
per session; and to determine if the temperature (re- 
frigerator and room) of the juice affects the judges’ 
sensitivity. 


EXPERIMENTAL PROCEDURE 


Seven variables of frozen orange juice concentrate were 
shipped directly to Maywood, Illinois, by a Florida producer. 

Instructions to panel and arrangement of samples. Since 
interest and the desire to do well are important in the suecess 
of any taste panel, the judges were given all possible informa 
tion concerning the tests. However, precaution was taken to 
prevent bias and to conceal the identity of the variables. The 
samples were randomized in order of presentation to avoid 


"Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, May 27, 1958, Chieago, Illinois. 
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Mardell D. Tompkins and 
George B. Pratt 


Research and Technical Department, 
American Can Company, Maywood 
and Barrington, Illinois 


special effects such as ‘‘position’’ and ‘‘contrast’’ described 
by Peryam and Pilgrim (14). The randomized samples were 
presented simultaneously to the judges, who were instructed to 
taste from left to right. In tasting citrus products the tasters 
use their own judgment about whether to swallow or not to 
swallow the product, to rinse between samples, or to wait a few 
minutes between samples 

Taste test methods. The 7 variables of frozen concentrated 
orange juice were reconstituted with Corinnis spring water. 
The temperature of the juice in the waxed paper eups at the 
time of tasting was 50° F. to 55° F. (10° C. to 12.8° C.), 

The samples were ranked by 18 judges at a morning session 
and again at an afternoon session on the same day. The sam 
ples were scored on a ‘‘ quality rating’’ seale and checked on a 
hedonie seale in like manner on separate days. The same 18 
judges participated in all tests. Designs of the ranking, ‘‘ qual 
ity rating,’* and hedonie seales are given in Figure 1. The 


Figure 1. Designs of ranking, ‘‘quality rating’’ and hedonic 
scales, 


Ranking Quality rating’ scale Hedonic scale* 
i. Like most 1 | Excellent Like 
extremely 
2 2 
Like 
3 3 Good very much 
4 4 Like 
moderately 
5 Fair 
Like 
6 6 slightly 
7. Like least 7 Poor Neither like 
nor dislike 
8 
Dislike 
9 Extremely poor slightly 
Dislike 
Ranks transformed t core according to 
Fisher and Yates moderately 
3 ).35; 4 ) 
7 1.35 Dislike 
Points checked nm sca'e wed with 9 
Like Extremely and 1 Dislike Extremely very much 
Dislike 


extremely 


ranks were transformed to scores according to Fisher and 


Yates (5) for normalizing ranked data and were subjected to 
analysis of variances ) with subsequent caleulation of the 
least significant difference (17). The points checked on the 
hedonie seale were seored according to Peryam and Pilgrim 


(14), then these seores and the seores checked on the ** quality 
rating’’ seale were subjected to three-factor juice, judge, 
replication) analysis of variance and caleulation of least sig 
nificant difference 

Sensory fatigue—seven versus three samples per block. 
Fighteen judges checked the 7 variables on a hedonic scale two 
times, making a total of 36 tastings per sample. Fourteen 
judges evaluated 6 three-sample blocks on a hedonic seale, 
making a total of 36 tastings per sample. In this test, 2 
three-sample blocks were tasted at each of 3 sessions with at 


least a 5-minute wait between blocks 


_ | 
| 


The results involving the three-sample blocks were analyzed 
according to Cochran and Cox (3). 

Temperature of samples — refrigerator versus room tem- 
perature. Twenty judges evaluated 2 samples of frozen orange 
juiee coneentrate which were found to be significantly different 
at a previous test. Each judge cheeked on a hedonic seale 3 sets 
of samples at 2 sessions. At each session 10 judges tasted the 
refrigerated samples first, and 10 judges tasted the room tem 
perature samples first. The variables were randomized and 
each was tasted first the same number of times. Produet tem- 
peratures at the time of tasting ranged from 50° F. to 55° F. 
(10°C, to 12.8° C.) for the refrigerated samples and from 
74° F. to 76° F. (23.3° C. to 24.4° C.) for the room temperature 
samples. A four-factor (juice, temperature, judge, replication) 
analysis of variance (1/7) was applied to the scores. 


RESULTS AND DISCUSSION 


Data summarized in Table 1 indicate a satisfactory 
agreement in the ranking of samples by the three dif- 
ferent taste test techniques. The three techniques 
(ranking, ‘‘ quality rating,’’ and hedonic scale) show : 
Code 42-B is rated higher than all other variables; 
Codes 40-5 and 40-3 are not significantly different 
from one another and are rated in second place; and 
Code 37-2 is rated the lowest. The scores for Codes 
37-3, 41-1 and 37-1 indicate a gradual decrease in 
rating by the three taste test techniques when the 
least significant difference values are applied, but 
there is no complete agreement as to the significant 
differences between these variables. Nevertheless, 
these results indicate that the ranking, ‘‘ quality 
rating,’’ and hedonic scale techniques are satisfactory 
methods for evaluating samples of frozen orange juice 
concentrate. 


TABLE 1 


Evaluation of frozen orange juice concentrate by ranking, 
‘*quality rating,’’ and hedonic scale techniques 
Hedonic scale 


Ranking Quality rating” 


Codes 
mean scores mean scores mean scores 

iv 1.02 1.58 8.48 
60-5 0.52 2.42 7.53 
oso 2 93 7.25 
6.92 
6.56 
O41 419 5.55 
17-2 1.19 6.36 4.39 
Least significant 

difference at 5% 0.30 0.70 
Distinetions! 18 17 16 

'The number of significantly different scores calculated the 


array of the mean scores at the 5% level of significance 


Evaluation of taste test methods. Many statistical 
yvardsticks have been used in comparing taste test 
methods. Probably none of these procedures for com- 
parison is universally acceptable or invulnerable to 
criticism. Three different procedures were used to 
compare the tests described in this paper. 

A simple and direct comparison is provided by the 
number of significantly different varieties or treat- 
ments in the array of mean scores from each taste test 
method (8, 73). It is hoped that those who object to 
the use of the ‘‘least significant difference’’ for multi- 
ple distinctions will, at any rate, permit its use in 
providing a fair comparison of methods. The method 
providing the largest number of ‘‘significant’’ dis- 
tinctions is presumably the most sensitive. 
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An intuitively appealing procedure for compari- 
son of taste test methods where degrees of freedom are 
comparable is the simple comparison of variance 
ratios (F') produced by the respective methods. The 
higher the varianee ratios (F), the more clearly 
significant are the differences. 

Another statistical technique which has been used 
to evaluate methods using different scales is Kramer’s 
(13, 19) sample number ratio multiplied by the num- 
ber of tastings (SNR * N). In this formula, N is total 
number of tastings, and SNR is 
( LSD treatment .01 ): 


Range of treatment means 


The resulting value indicates the sensitivity of the 
test method: the lower the value, the more sensitive 
the method. 

Some investigators (11, 13) have used the degree 
of significance levels and/or the number of individual 
judges or individual panels who detected significant 
differences to evaluate methods. This procedure was 
not applied to the data in this paper. 

Comparison of taste test techniques in Table 2 by 
number of distinctions, variance ratios (F), and 
SNR X N suggests that the ranking test shows finer 
discrimination among the seven variables of frozen 
orange juice than either the ‘‘quality rating’’ or 
hedonie seale technique. This apparent superiority 
is, however, somewhat suspect because of the well- 
known underestimation of error variance encoun- 
tered with ranking techniques (16). 

Table 2 also shows slightly greater sensitivity by 
the judges with the ‘‘quality rating’’ scale as com- 
pared to the hedonie scale. But this does not prove 
method superiority beeause the judges have had more 
experience with the ‘‘quality rating’’ seale, and have 
expressed a liking for unnamed intervals on rating 
scales. It is very likely that with equal experience 
with the two rating scales, the judges’ ability to dis- 
criminate among samples would not differ. 

Therefore, the results of these studies should be 
considered in terms of possible differences in the 
statistical analysis and the panel’s training. Com- 
parisons of this type mean only that with a particular 


TABLE 2 
Comparison of various taste test techniques 
Total LSD* 
Variance 
ratio Distine SNRxN* 
per (F)! tions 5 0% 1% 
sample 
Ranking 36 45.24 18 8 0.30 0.39 
(7 sample) 
“Quality rating” 36 42.15 17 9 0.66 0.38 
(7 sample) 
Hedonic scale 36 28.77 16 13 0.70 0.93 


(7 sample) 

1 Variance Ratio (F) for 6 and 102 degrees of freedom in every case 
Sample Mean Square divided by Sample x Taster Interaction 

2 Distinctions are number of significantly different scores—calculated 
from the array of mean scores at the 5% level of significance 

® Kramer's SNRxN formula. N is total number of tastings and 


2 


LSD treatment .01 
Range of treatment means 


SNR is( 


Least Significant Difference calculated according to Snedecor (17) 


5 
as, 


problem, panel and product, and under the exaet con- 
ditions of the test, one method appeared better than 
another. Mitchell (72) reports that there is no su- 
perior method but each method in its proper use is 
psychologically sound and each probably has specific 
application in which it will give superior results. 

By whatever means the different taste test methods 
are evaluated, certain precautions are in order. Even 
if the same product is judged by different techniques 
on the same day, the method used first might result in 
training, thereby improving the performance for the 
next method tested. Furthermore, the statistical 
analysis of the results and the judges’ understanding 
of, preference for, and experience with each technique 
and each rating sheet should be comparable before one 
method can be judged as better than another. There- 
fore, taste test methods should not be judged superior 
without careful study of factors which might influence 
the mathematical efficiency shown by the evaluation 
of the methods by various statistical techniques. 

Sensory fatigue—seven versus three samples. Data 
in Table 3 show that the judges could discriminate 


TABLE 3 


Evaluation of seven variables of frozen orange juice 
concentrate—seven versus three samples 


Hedonic seale! 
Seven samples Three samples 
Codes 
Adjuste 
Mean scores Codes isted 
mean scores 
16 tastings 


‘6 tastings 


per variable) 


per variable) 


I 


east significant 
difference at 5% 0.70 0.58 
Distinctions? 16 15 


Points checked on scale scored with 9 Like Extremely and 1 
Dislike Extremely. 
2 Distinctions are number of significantly different scores—caleu 


lated from the array of mean scores at the 5% level of significance. 


just as well with seven as with three variables per 
block of tasting. 
arranged according to an incomplete latin square 


Tasting three samples per block 


design required greater expenditure of time by the 
judges and those who supervised the tests than did 
tasting seven samples per session. Furthermore, the 
statistical analysis of the scores in the three-sample 
test was more complicated and time consuming. 

Temperature of samples—refrigerator versus room 
temperature. Preliminary work indicated the diffi- 
culty in keeping the temperature constant when cold 
juice is served. The temperature of the juice will 
increase when it is poured into paper cups or glass 
containers at room temperature and will continue to 
increase until the juice is tasted 

In order to test the effeet of temperature of juice 
upon the judges’ ability to discriminate between 
variables, samples of juice which are significantly dif- 
ferent must be used ; however, the difference must not 
be too great or the test will be wasted effort. 


COMPARISON OF FLAVOR 
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Analysis of variance of the 240 scores showed that 
the tasters preferred the refrigerated juice and that 
they preferred Code 2 at both temperatures. More 
important, however, was the lack of significance of the 
temperature-juice interaction, indicating that there 
was no difference in discrimination between the codes 
at room temperature and at refrigerator temperature. 
The average scores as well as the analysis of variance 
are presented in Table 4. 


TABLE 4 


Effect of temperature of juice upon judges’ ability to 
discriminate between samples 


Code 1 Code 2 
Temperature of juice Mean Mean Difference 
scores ores? 
Refrigerator (50 55° F.) 7.2 7.8 0.6 
Room temperature (74°—76° F.) 6.5 7.2 0.7 
' Temperature of juice in paper cup at time of tasting 
2 Points checked on scale scored with 9 Like Extremely and 1 


Dislike Extremely 
Analysis of variance 


Test of 


significance 


Degrees of Mean 
freedom 


Source of variation 
square 


Temperature l 24.0667 


Fi, = 23.329" 
Sample l 6.6667 = 16,889 
Judge 19 7.4377 Not tested 
Replication 2 0.3500 F's = 0.565 
Temp. x sample 1 0.4166 Vie 0.673 
Temp. x judge 19 1.0316 | Fly 1.666" 
Temp. x repl : 0.4667 Fis O.754 
Sample x judge 19 1.5789 Fis » 550” 


Sample x repl ‘ 0.1167 ee 0.188 

Judge x repl 8 0.8719 r™ 1.408 

Error 

Total 


* Significant 


Significant at 1° 


SUMMARY 


The three taste test techniques, ranking, ‘* quality 


rating,’’ and the hedonie scale showed satisfactory 
agreement in comparing seven samples of frozen 
orange juice concentrate. Under the particular condi- 
tions of these tests the ranking technique appeared to 
offer the most precision, followed by the ‘‘quality 
rating” seale. 

Eighteen judges were able to taste seven samples 
of frozen orange juice concentrate per session with- 
out apparent fatigue 

The panel found a difference between two samples 
of orange juice concentrate at each temperature range 

50° F. to 55° F.) and (74° F. to 76° F.)| but the 
difference between the scores for the two samples was 


not altered significantly by temperature of tasting. 
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Influence of Acronizing on Organisms Causing 
Spoilage in Commercially Processed Fryers 


Manuscript received September 6, 1958 


A NUMBER OF REPORTS have ap- 
peared in the literature indicating that the use of 
chlortetracycline on chilled poultry brings about a 
change in the microbiological flora associated with 
spoilage. For example, in 1955, Ziegler and Stadel- 
man (8) claimed that yeasts are the predominant 
organisms associated with spoiling fryers which had 
been treated with chlortetracyeline. The untreated 
controls at time of spoilage showed a predominance 
of Gram-negative, rod-shaped bacteria. 

In 1956, Ayres ef al. (1) showed that the relative 
proportion of yeasts to bacteria on spoiled chicken 
which had been treated with chlortetracycline was 
much higher than for untreated birds. However, the 
Gram-negative Pseudomonas-Achromobacter bacteria 
were still the predominant type of organisms associ- 
ated with the spoiled carcasses. Similar results have 
also been reported by Wells ef al. (5) and Silvestrini, 
Anderson and Snyder (3). 

Yacowitz et al. (7) reported in 1957 that the spoil- 
age of chlortetracycline-treated chicken is caused by 
yeasts, thus corroborating the claim of Zeigler and 
Stadelman (8), and Wells and Stadelman (6). Com- 
bined treatments of chlortetracycline and Mycostatin 
an antibiotic active against yeasts) effectively in- 
hibited bacterial and yeast growth further 
extended the shelf life of chicken (compared to un- 
treated controls of chlortetraeyvcline-treated birds). 

The present authors have made a number of studies 
of the factors influencing the shelf-life of fryers. 
Both plant sanitation and antibiotics have been found 
to influence microbiological contamination and shelf- 
life (2.4). In the course of these investigations, 
hundreds of commercially processed birds have been 
stored and examined for off-odor aud microbiological 
condition. Yeasts have never been observed in num- 
bers sufficient to be considered significant. Odor panel 
evaluations of spoiled birds have seldom revealed a 
yeasty condition, As a result of this experience it 
was postulated that chlortetracycline treatment can 
cause a shift in the types of organisms associated 
with spoilage; however, under commercial conditions 
such a shift seldom, if ever, occurs. The present ex- 
periment was set up to test this postulate. 
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PROCEDURE 


A substantial number of packages of cut-up, tray-packed 
fryers were obtained from retail markets in the Sacramento, 
California, area. An effort was made to get birds which had 
been treated by the Acronize process and birds which had not 
been treated with an antibiotic. Some of the birds had been 
grown and processed in states other than California, Exact 
dates of processing were not known. 

Immediately after purchasing, the birds were brought to 
Davis and placed in a chill room maintained at 40° + 3° FP. 
for 7 days. (It had been established that incipient or aetual 
spoilage oecurred within this period of time.) After storage 
the birds were taken to the laboratory for microbiological 
eXumination, 

After removing the clear plastic film (most commonly cello 
phane or pliofilm), one square inch of thigh surface was 
scrubbed with a sterile calcium alginate swab. The swab was 
placed im a test tube containing sterile 1% Calgon solution; 
the contents were thoroughly shaken, appropriately diluted and 
plated. Eugonagar Baltimore Biological Laboratory) was 
used for total psychrophile count and wort agar (made of 5% 
wort plus 1.5% agar, adjusted with 10% tartarie acid to pH 3.5 
just prior to pouring the plates) for the yeast count. The 
Eugonagar plates were incubated at 40° F. for 7 days; the 
wort agar plates at 68° F. for 3 days. These incubation con 
ditions had previously been shown to give maximal counts. 
Numbers were estimated from duplicate plates using a Quebee 
colony counter. Smears were taken from colonies on both 
Eugonagar and wort agar and were examined microscopically 


for morphological characteristics 


RESULTS 


Thirty-six fryers were examined during the course of this 
study. Each bird represented a shipment from a given plant 
for a particular week. Thus, while only a relatively small 
number of birds were examined, they represented a number of 
shipments from many different plants. They were obtained 
from self-service meat counters of 7 different stores, The 
majority of the birds had been processed in California; how 
ver, a few birds came from processing plants loeated in Ala 
bama and Georgia. Eleven of the 36 fryers had been treated 
by the Acronize process (as indicated by label declaration ) ; 
the remainder had not 

Pertinent data on the test birds are given in Table 1. The 
iveruge count for ill samples plated on Kugonagar was 
$55,000,000; for wort agar the average count was 64,000, The 
average count on Eugonagar for the Acronized fryers was 
147,000,000; for wort agar the count was 18,900, Microscopic 
examination of smears from the colonies on the plates showed 
that those from Eugonagar were predominantly Gram-negative 
rods, whereas those from wort agar were yeasts. Occasional 


mold colonies were ilso noted on the wort agar plates. 
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TABLE 1 


Effect of origin and acronize treatment on microbial 
populations of spoiled fryers 


Counts per sq. inch 


Code Acronize 
— Ni treatment Total Yeasts 
No. x 108 No. x 108 
Alabama iM No 14 2.6 
Alabama 17M Yes i4 36.0 
Alabama 51M Yes 11 1.3 
Alabama 54M Yes 15.0 
Alabama HOM Yes 9 a9 
Alabama 64M Yes 3.2 1 
Alabama Yes 10 
Alabama 76M Yes 10 7.7 
Alabama 70M Yes 03 22 
California 14M No 6.2 5 
California ioM No 4.5 4 
California 46M No 1.8 
California inM No 1.01 
California No “6 
California 2M No 14.0 4.5 
California iM No 4.7 
California 5M No 7.4 26.0 
California iM No 
California No 114 24 
California uM No 0.2) 
California No i 1! 
California 65M No 1.3 1.7 
California HOM No 1.9 
California “7M No 53 
California HUM No 2.4 6.3 
California 71M No 7.2 0.12 
California 72M No 5.3 4 
California 74M No 16.0 160.0 
California 77M No a0 43 
California 732M No 5.9 5.0 
California 51M No 1.8 23.0 
California 75M Yes 5 0.01 
Georgia Yes 16.0 
Georgia 61M Yes 8 150.0 
Cieorgia 70M Yes 5.0 
Count based on less than 30 colonies per plate 


These results clearly show that the spoilage of these com 
mercially processed fryers was accompanied by a flora made 
up predominantly of baeterin. In no instanee did the yeast 
count even approach that for bacteria. These results agree 
with those of Ayres et al. (1) but conflict with those of 
Ziegler and Stadelman (4 ond Yacowitz ef al. (7). It 
should be pointed out that the birds used in the present 
experiment were commercially processed. Most of the birds 
used by Ziegler and co-workers and Yaeowitz and co-workers 
Were processed under non-commercial conditions, From = the 
results of the present experiment it seems that whether or not 
chlortet racyeline is used, spoilage of commereially processed 
fryers generally is accompanied by very high baeteria counts. 
High yeast counts and yeasty off-odors do not appear to be 
common conditions in such poultry. 

There appear to be several reasons why yeasts do not 
replace bacterin as the predominating spoilage flora in com 
mereially processed poultry whieh has been treated with 
ehlortetraeyeline. First of all, the initial baeteria counts on 
commercially processed birds is enormous relative to yeast 
counts | Ayres ef al. (7)|. Then, too, some of the baeteria 
present on the eareass are in an aetive phase of growth (espe 
cially the baeteria picked up from contaminated surfaces 
[Ng et al. (2) 
Ng eft al. (2) that chlortetracyeline-resistant strains are present 


Furthermore, it has also been shown by 


under commercial conditions of antibiotie use, Finally with 


the temperatures prevailing in fryers during commercial han 
dling and distribution (32°-50° F.) bacterial growth is favored 
over yeasts. After consideration of these factors, it is not 
surprising that bacterial growth far outstrips yeast growth in 
commercially processed fryers, even in the presence of chlor 
tetracyeline. 


SUMMARY 


Thirty-six fryers representing commercially proc- 
essed birds from a number of plants located in Cali- 
fornia, Georgia, and Alabama, with and without 
Acronize treatment were obtained from several retail 
stores in the Sacramento, California, area. After 
storage for 7 days at 40° F., the birds were examined 
microbiologically. All birds were found to have high 
bacteria counts; the yeast counts were relatively 
low and in no case did they approach the bacteria 
counts. It is concluded that spoilage in commercially 
processed fryers, whether Acronized or not, may be 
attributed to bacterial rather than yeast growth. 
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Tenderness in Beef Muscle as 
Measured by Pressure’ 
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CONSUMPTION of meat 
has stimulated research and improvements in organo- 
leptic properties of meat. Today, tenderness is one of 
the most desired and critical organoleptic qualities in 
meat Factors of heredity (genetic 
composition), environment (feeding and management 
and the age of the animal influence the 
Extensive research studies have 


especially beef). 


practices 
tenderness of beef. 
tried to establish the physical, chemical, and histologi- 
cal properties of meat that are related to tenderness 
and the other organoleptic qualities. Because of indi- 
vidual subjective differences in judging tenderness, 
objective methods have been of assistance as a more 
precise and reproducible proce lure. 

Mechanical methods (13) applying various prinei- 
ples involved in chewing fibrous foods, have been 
devised for measuring tenderness. As early as 1907 
Lehman (9) devised an instrument to determine the 
breaking strength of fibers and to measure the force 
required to shear meat between two cutting edges. An 
apparatus (now known as the Warner-Bratzler shear 
was developed in 1928 by Warner (17) and was tested 
by Bratzler, 1932 (3). In 1938 Child and Satorius (4) 
modification of the Warner-Bratzler 
In this modification, pounds 


described a 
shear-stress apparatus. 
of force were recorded on a gauge as shearing bars 
were pulled across a dull triangular blade containing 
Also in 1938 Volodkevieh (16) de- 
to fibrous 
was composed of a stationary and a 
having a dull rounded cutting 
Force exerted in maceration recorded 
In 1955 Proetor ef al. 
instrument fitted synthetic 

mechanically arranged to simulate the frequeney and 


the meat samples. 


vised an instrument simulate chewing 
material. It 
mobile wedge each 


edge. Was as 


a line curve. (11) devised an 


with human dentures 


motion of chewing. Any opposition to such motion 
caused by placing food between the teeth was indi- 
cated on a strain gauge and recorded on an oscillo- 
scope. Miyada and Tappel (10) in 1956 used a modi- 
fied texturemeter having an electric motor and re lue- 
tion gears. The shear force required to press shearing 
prongs through a meat sample was measured. Of all 
the the Warner-Bratzler 
having changing the 
cutting blade to one having a triangular orifice, by 


instruments shear 


by 


present 
been modified rectangular 
motorizing to insure a constant rate of pressure, and 
by addition of a dynamometer for ease in recording 
has been the most popular and widely used (13). How- 
ever, Hurwicz and Tischer (7) reported unfavorably 
as to the reliability of the Warner-Bratzler shear. 


*Prsented at the Annual Meeting of the Insti 
tute of Food Technologists, May 26, 1958, Chieago, Illinois. 


Eighteenth 


Doris D. Sperring, 
William T. Platt, and 
Richard L. Hiner 


Meat Quality Laboratory, Agricultural 
Research Center, Beltsville, Maryland 


There have been attempts to determine the nature 
of tenderness in beef muscle through histological and 
chemical analysis. Brady (2) reported that the num- 
ber of muscle fibers making up a muscle bundle was 
related to tenderness and that the larger the muscle 
bundle the finer the texture. Ramsbottom, Strandine, 
and Koonz (12) reported great variation in texture of 
muscles as determined by the size of the muscle bun- 
dle. Hiner, Hankins, Sloane, Fellers and Anderson 
(5) in studies of 52 beef animals varying in age from 
10-week old calves to 9-vear old cows reported that 
diameter with The 
relationship was found to be curvilinear, and the cor- 
relation Histological the 
same muscles showed that the amount and distribution 


tiber Was associated tenderness. 


0.83. examination of 


Was 
of collagen and elastin was associated with tenderness, 
Hiner et al Husanini, Deatherage, Kunkle and 
Draudt (8) in 1950 in working on the biochemistry of 


(6) 


meat reported there was no significant relation of total 
trichloracetic acid 


soluble ni- 


nitrogen, non-protein nitrogen, 


soluble nitrogen or heat coagulable water 
trogen to tenderness 

The Warner-Bratzler shear values correlate satis- 
factorily with test for heated 
samples. A tender roast or steak can be readily chosen 


palatability values 


The packer, retailer, and housewife 
want to know if the meat is tender before they buy it. 


after it is cooked 


Various systems of grading cattle have been de- 
Yet with any 
certainty whether an animal will be tough or tender. 


vised. there is no way to predict 


Only when it is served on the platter is tenderness 


proven, Some means to predict tenderness before 
slaughter might enable geneticists to produce a higher 
proportion of tender beef animals 

The retailer 


handles only tender beef 


Wants to assure the housewife that he 
Many markets make use of 
every known method to supply their customers with 
tender meat. The packers are equally concerned that 
the carcasses bearing their names yield only tender 
tuts. Present carcass grading systems do not aceu 
for a more 
before it 


rately indicate tenderness. There is need 
of the 


reaches the consumer's table 


accurate estimate tenderness of meat 
No packer wants a steak cut out of each carcass to 
test 


weighing 30 g. could be measured quickly, with some 


for tenderness. If the tenderness of a sample 


degree ot accuracy, Carcasses could be certified as to 


degree of tenderness 


A device to measure meat tenderness for this 
specific purpose should meet the following require- 
ments: a it should measure the tenderness of a 
small sample of raw or cooked meat; (b) it should vive 


results quickly and be easy to operate; (¢ it should 


if 

| 
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vive reasonably accurate results on a sample small 
enough for biopsy. Only requirements (a) and (b) 
are undertaken in the present study. 

With these aims in mind a tenderness press was 
designed. 


METHODS 


The tenderness press devised (Plate 1) is a modification of 
the Carver juice press (75). In the preliminary meat tender- 
ness studies, a pressure gauge measuring from 0 to 3,000 pounds 
in 25-pound units was found to be the most acceptable of 


gauges available. 


Plate 1. Photograph of tenderness press with cylinder in place. 


The Carver eylinder (Plate 2) was also modified. The base 


(Figure 2, Plate 2) of the modified eylinder made of rust 
resistant mtal, contained one hole (0.3 em. in diameter) een 
trally located. The stainless steel eylinder body was made 
8.5 em. high with a diameter of 6 em. The orifice of the eylinder 
body located in the center was 2.8 em. in diameter. A plunger 
(Figure 3, Plate 2) fits in this orifice with just enough clearance 
for free movement. 

The meat sample plug was cut, as described below, to fit this 
opening and a rubber gasket placed on top of the meat before 
the plunger was inserted. The cylinder, when in use (Plate 3), 
is placed on another steel block (Figure 4, Plate 2) of similar 
height from which a reetangular seetion was removed. This was 
necessary so that the first protrusion of meat under pressure 
could be observed. 

In order to eut standard meat plugs for use in the eylinder, 
a tapered corer (Figure 5, Plate 2) was made. The diameter 
of this corer was such that the ceut meat plug (1% ineh thick 
ness) would fit snugly in the bore of the eylinder. 

The diameter of the chamber and plunger will be reduced to 
smaller dimensions to measure tenderness of small biopsy sam 
ples in continuance of this experiment. 


Plate 2. Components of cylinder. 


Figure 1. Cylinder body 
height 8.5 em 
diameter 6.0 em 
diameter of center orifice 2.3 «m 
Figure 2. Base 
diameter of central hole 0.5 em. 
total height 1.7 em 
upper tier-height 0.75 em.; diameter 2 
lower tier-height 0.95 em.: diameter 5.0 om 


Figure Plunger 
barrel height 7.8 em. (not including 0.4 em. height of head) 
barrel diameter 2.75 em 
diameter of head 3.3 cm 


Figure 4, Steel block with rectangular section (2.0 em. width t.6 «m 
depth) removed 
height 7.5 em. 
diameter 6.0 em 
(Note top indentation on steel block to hold base immobile: 
Figure 5. Corer tapered to cutting edge 
height 8.5 «m 
inside diameter 2.7 cm 


In order to determine the uniformity and the reproducibility 
of the upparatus a homogenous substance with considerable 
resistance Was necessary. Two substanees were chosen: ‘* Play 
Doh’’, a plastic used as children’s modeling clay, and ** Bud’’, 
a rubberized substance used in cleaning typewriter keys. 

Initially the lever of the hydraulie system was pumped by 
hand. Later the lever was connected to a rotating microtome 
(advance mechanism released) so that a fairly consistent stroke 
was accomplished by hand turning. In each case the operator 
observed a time clock to judge the strokes with uniformity. 
Trial runs on both of these systems indicated the reproduci 
bility of the hydraulie system, 

In order to apply pressure more uniformly and to eliminate 
human error as nearly as possible in the hydraulic mechanism, 
the microtome drive was replaced by a one horse power motor. 
This drive, going through a gear reduction box, reduced the 
motor speed to 2.87 strokes/second. Play Doh was used to 
standardize the motor driven hydraulic press. Three separate 
trials of 10 samples in each of this homogenous substance deter 
mined the accuracy and reproducibility of the tenderness press. 
Each sample reproduced itself exactly 10 times per trial. 

Raw and heated meat samples were tested at room tem 
perature. Raw Semitendinosus, Psoas major, and Longissimus 
dorsi musele and heated Longissimus dorsi were used in the 
experiment. The heated samples were cooked in a ventilated 
electric oven at 325° F. to an internal temperature of 140° F. 
Sampling and palatability on a 1-7 point scale were performed 
according to the method developed by the cooking committee 
of The Cooperative Meat Investigations Project (1). The 
Psoas or tenderloin samples represent the most tender cut of 
beef, the Longissimus dorsi or rib eye, moderately tender, and 
the Semitendinosus or round, a relatively tough cut. The 
Longissimus dorsi also has been the muscle of choice for palata 
bility testing. Samples were eut with the corer from the center 
cut of the raw Semitendinosus and Psoas muscles. In the raw 
and heated samples of the Longissimus (9, 10, and 11 rib see 
tion) this center cut was next to the 5 slices removed for the 
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Plate 3. Diagram of cylinder assembled before being placed 
on steel block. 


organoleptic panel. The samples were inch thick. A series 
of three of these 44 inch samples was taken from each muscle. 
Raw samples were taken 3 days and 7 days after slaughter. 
The samples used for heating were taken 10 days after slaugh 
ter. The samples were put in the eylinder so that the orifiee in 
the base was perpendicular to the muscle fibers. The reading on 
the pressure gauge, when the first protrusion of sample muscle 
(under pressure) appeared in the hole of the disk, was taken 
as the toughness of that sample. The average of the readings 
in pounds of pressure for 3 samples was recorded as the tough 
ness of that muscle. 

Beef animals being slaughtered from feeding and breeding 
experiments were used for the tenderness studies. Fifty-seven 
eareasses (Group [) and 35 beef ribs (Group IT) were available. 
For purposes of this experiment, the breed, sire, feed-lots, ete 
were not essential since we were interested in a measure of final 
tenderness. All animals used had a eareass grade of U. 8S. Good 


or Choice. 


RESULTS AND DISCUSSION 


Raw samples of theLongissimus dorsi, Semitendino 
sus, and Psoas major museles from Group | animals 
were evaluated for tenderness with the newly designed 
tenderness press. Heated samples of Longissimus 
dorsi were evaluated by the tenderness press, organo 
leptic panel and Warner-Bratzler shear. Table 1 


TABLE 1 
Tenderness press—difference of means 
Group | 
Swectas No. — Standard Diff. of t 
sample aey nean 

Long. d raw ) 

and 329 60.39 
Semi raw ) 7 138 124.82 5.80! 
Long. d raw 

and 329 60.39 
Psoas (raw) 7 279 17.43 50 1.54! 
sem! raw 

and 124.82 
Psoas (raw) 7 279 17.43 150 aot 
Long. d raw) 

and og 60.39 

Long. d. (heated) 7 50.05 67 

Significant at 1% leve ld 


shows the difference of means among raw muscle and 
between raw and heated Longissimus dorst. 

Highly significant differences were exhibited among 
the raw muscles and between raw and heated Longissi- 
mus dorsi. That meat is more tender in the raw state 
than cooked (72) is demonstrated between raw and 
heated Longissimus dorsi (Table 1 The significance 
of the **t’ 
as represented by the 3 muscles (Table 1 


values among the 3 classes of tenderness 
indicates 
the value of the tenderness press in distinguishing the 
3 relative tendernesses. 

Since samples could not be taken until Group IT ear- 
casses were graded, raw samples were removed 3 or 7 
days after slaughter. Raw samples were removed from 
the Group II ribs 10 days after slaughter. The heated 
samples were all from meat aged 10 days. 

Table 2 shows the correlation coefficients of the raw 
and heated samples of Longissimus dorsi from both 
Group | and Group Il animals. The panel and the 
Warner-Bratzler shear recorded tenderness on heated 
samples. The panel, Warner-Bratzler shear, and ten- 
derness press all showed highly significant correla 
tions on heated (aged 10 days) samples of both Group 
[ and Group IL ribs. The raw samples (7 and 10 days) 
of the tenderness press did not show significant results 
when correlated with the panel and Warner-Bratzler 


TABLE 2 
Tenderness correlation coefficient—Longissimus dorsi muscle 


Group I Group II 
Heated samples aged lod 10 days 10 days | 10 days 
Raw samples aged day 7 days 10 days 
Number ul 57 
Tenderness ( Pane ited 
i 
Warr Bra Shea ited 771 45 
renderne Pane | 
and 
Warner-Braisler Shear (heated 
d 
Tenderness Pre heated 170 
Warner-Bratzler Shea heated 
and 
Tenderness ( Pane 
ind 
Tenderness Pres 290 17 199 
Tenderness Pres he ed 
ind 
Significant at 


2 Significant at 


158 FOOD TECHNOLOGY, MARCH, 1959 


shear. However, the raw samples aged 3 days and 
measured by the tenderness press showed highly 
significant correlations with the panel and Warner- 
Bratzler shear scores on samples aged 10 days. The 
tenderness press scores of raw samples aged 3 days, 
correlated significantly with heated (10 days) sample 
scores measured on the tenderness press. This may 
suggest that press scores of raw samples aged up to 
3 days will correlate significantly with measurements 
of heated (aged 10 days) samples. 

For the past several years the Warner-Bratzler 
shear has been the means of correlating organoleptic 
panel score of tenderness in meat with a mechanical 
score. A mechanical method is more consistent than 
a human panel, which can vary from day to day. The 
Warner-Bratzler shear, however, is primarily used on 
heated samples. A method was needed for use on raw 
as well as heated meat samples. A hydraulie system, 
# mechanical adaptation of the Carver juice press, 
Was set up and a meat sample cylinder designed. The 
apparatus was tested on known homogenates for ae- 
curacy. A series of 92 beef muscle samples was used. 
These samples, though very similar in tenderness qual- 
ity, still showed highly significant correlations. Since 
correlation of measurements on similar animals 
showed significant differences, it is expected that ani- 
mals of varying degree of age and tenderness would 
show an even greater range on the tenderness press. 

The tenderness press when used to measure tender- 
ness of beef samples cooked after 10 days aging shows 
a significant correlation with the Warner-Bratzler 
shear and a highly significant correlation with the 
taste panel. This indicates it is as accurate a measure 
of the tenderness of cooked meat as the Warner- 
Bratzler shear. The tenderness press used to measure 
the tenderness of raw beef samples aged 3 days, shows 
a highly significant correlation with the Warner- 
Bratzler shear and taste panel ratings of meat cooked 
after the customary aging period of 10 days. This 
indicates that the tenderness press readings on an 
approximate 30 ¢. sample of meat aged 3 days, could 
be used to estimate the tenderness of the meat at usual 
cooking time. 

At present, studies are being made on muscle sam- 
ples removed from the beef animals immediately after 
slaughter and after aging 10 days. These registered 
pressures of the raw meat samples should compare 
with heated samples (aged 10 days). This would 
prove that raw samples from carcasses aged 0-3 days 
would give a measure of tenderness of the carcass 
yield when cooked and served. Thus meat could be 
sold not only with a carcass grade but also a carcass 
tenderness index. 


SUMMARY 


The present studies have been made in an effort to 
find an objective method of determining tenderness 
in meats (heated and raw) which could be: (1) used 
to determine carcass tenderness, and (2) adapted to 
small biopsy samples. 

Preliminary trials on representative homogenous 
materials indicated that the apparatus used would 
give highly reproducible results. 


Tests were made on 3 representative muscles from 
fifty-seven beef cattle and on one muscle of 35 other 
beef animals. 

The data obtained showed significant differences 
between muscles; significant correlations between 
press and organoleptic scores, and between press and 
Warner-Bratzler shear; and a significant correlation 
between heated and raw samples. 

Tenderness was determined in raw Longissimus 
dorsi aged up to 3 days and in Longissimus dorsi aged 
10 days and then heated. 

Continuance of the experiment with smaller scale 
apparatus for biopsy tests seems feasible. 
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Storage Rot Susceptibility of Potato Tubers 
Exposed to Minimum Sprout Inhibiting 
Levels of lonizing Radiation: 


Manuscript received September 27, 1958) 


Toxine IRRADIATION of potato 
tubers inhibits sprouting in storage and has been sug- 
gested as a means of prolonging the storage life of 
this crop (6). Such treatment, however, has resulted 
in rot problems. Radiation intensities of 15 kilorep 
and above predispose tubers to rot(3). This research 
is a part of a coordinated study on portions of the 
same lot of potatoes used for storage studies at Purdue 
University and at Michigan State University. The 
trial was designed to determine the influence of ir- 
radiation intensity on tuber rot incidence, and spread 
of rot through tuber tissue at minimum levels known 
to be effective for sprout inhibition. 

Gamma irradiation at levels of 15 kilorep and lower 
was used to determine if the sprouting of stored tubers 
could be inhibited without a marked increase in the 
incidence of rot. In order to evaluate the influence 
of gamma irradiation on incidence of rot at these low 
levels of intensity, tubers were exposed to infection 
by two important potato tuber diseases, bacterial soft 
rot and Fusarium dry rot. 


MATERIALS AND METHODS 


Potato tubers were radiated with gamma rays from a cobalt 
60 souree at the Fission Products Laboratory, University of 
Michigan, Ann Arbor, Michigan. Radiation levels of 0, 5.0, 7.5, 
10.0, 12.5, and 15.0 kilorep were employed. 

Tubers for these trials were grown at the following loca 
tions: Sebago—muck soil, North Judson, Indiana; Red Pontiae 

muek soil, Hollandale, Minnesota; Russet Burbank—Black 
foot, Idaho; and Katahdin—Presque Isle, Maine. Sebago tubers 
were B size ranging in diameter from 1% to 2 inches. These 
tubers were stored at 34-40° F. until the day of radiation. The 
reason for using small sized tubers was to increase the number 
of tubers in a given treatment without the entire lot being so 
large that handling would be difficult. The other 3 varieties 
were U. S. No. 1 commercial grade tubers ranging in diameter 
from 2 to 3% inches. 

Treatments were as follows: (1) no treatment (a control 
which was not wounded); (2) control 1 (C-1) noninoculated 
tubers wounded in a manner similar to that for inoculation, 
this wounding being accomplished before irradiation: (3) con 
trol 2 (C-2) similar to control 1 except that wounding was ae 
complished after radiation; (4) inoeulation 1 (1-1) inoeulated 
before radiation using a mechanical method of introducing 


* Journal paper No. 2321 of the Michigan Agricultural Ex 
periment Station. This paper reports research undertaken in 
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tute for the Armed Forces, QM Research and Engineering 
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the series of papers approved for publication. 


D. T. Duncan and W. J. Hooker 


Michigan State University, East Lan- 
sing, Mich 
and 


Fred Heiligman 


Quartermaster Food and Container In- 
stitute for the Armed Forces, Chicago, 


inoculum; and (5) inoculation 2 (1-2) similar to inoculation 1 
except that it was accomplished after radiation. Bacterial soft 
rot ineited by Erwinia carotovora (L. R. Jones) Holland and 
Fusarium dry rot incited by Fusarium sambucinum Fuek. form 
6 Wr. (Fusarium roseum Link emend. Synder and Hansen) 
were used as representative diseases for these tuber rot studies. 

Cultures of Fusarium sambucinum form 6 were obtained 
from Dr. G. W. Ayers, Seience Service Laboratory, Charlotte 
town, P.E.L., Canada. Isolates of EF. carotovora obtained from 
Dr. Reiner Bonde of the University of Maine were subcultured, 
tested on potato slices and used in the early trials. In later 
irradiation tests, fresh isolates of E. carotovora were obtained 
from soil by way of carrot slice isolation and tested for patho 


genicity on potato tuber tissue. 

Inoculation was accomplished using a modification of the 
method of Ayers and Robinson This consisted of wound 
ing tubers to a uniform depth by punching 2 blunt 16 penny 
nails through the tuber skin to a depth of 10-12 mm. These 
nails were mounted 10 mm. apart on a block of wood, and the 
tuber rolled over this block during the wounding operation. 
Each tuber was wounded in 2 distinct areas making a total of 
4 punctures on the tuber surface. After wounding, the tubers 
were immersed in a suspension of either fungus spores or 
baeterial cells. Tubers were placed between 2 layers of damp 
Sphagnum moss and packed in paper bags in a storage held at 
the desired temperature. Inoculation either preceded or fol 
lowed irradiation by not over 6 hours. In the early trials, bae 
terial soft rot inoculum consisted of a 1-10 dilution of a 5 day 
nutrient-dextrose broth culture. Later a culture of similar age 
was diluted 1—5 for use in inoculation. Fusarium rot inoculum 
consisted of a spore suspension from a 5 to 7 day-old culture of 
Fusarium sambucinum form 6 grown on potato-dextrose ugar. 
The spore suspension was standardized at approximately 
200,000 spores per ml 

Each trial was repeated at least 3 times at intervals of ap 
proximately 2 weeks. Tubers were prepared in bags and taken 
to the Fission Products Laboratory at Ann Arbor and re 
turned to East Lansing after radiation. In cold weather, trans 
portation was with a covered, heated truck. The smallest sam 
ples with the Sebago B size tubers were 5 pounds, comprising 
approximately 35-42 tubers. More than 210 pounds of B size 
tubers were radiated for each replication at each of the storage 
temperatures, Trials were begun at both 60-70" F. and at 40° F, 
Beenuse of the low incidence of rot at the 40° F. level, sub 
sequent experiments were limited to the 60-707 F, temperature, 
Data from 3 separate trials were combined for presentation in 
graphs. One series of radiation tests was accomplished in 
January and in early February \ second series of radiation 
trials was conducted at the normal close of the storage period 
in April. The third trial was radiated past the close of the 
Sumples of Russet Burbank, 
Katahdin, and Red Pontiac were radiated only during April 
and in the first week of Muay 

Since all tubers had been stored at 40° F. there was little 
breakdown at the time of irradiation. Rot incidence at 60—70° F, 


normal storage period in July 


was determined 30 days after irradiation and again after 90 
days. At the 30 day reading, tubers with visible, external evi 


dence of rot were cut to contirm the diagnosis and to determine 


| 
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the spread of rot as measured in mm, through the tissue. The 
pereentage of tubers showing rot was ealeulated. After 90 days 
in storage, all tubers were cut and similar data obtained. Rot 
development at 40° F. was very slow, and storage periods of 
100 to 190 days were required for obtaining satisfaetory data. 


RESULTS 


The plan of the trials is outlined in Tables 1 and 2. Observa 
tions on treatment 1, a non-wounded, non-inoeulated control, are 
presented in tabular form since incidence of rot was so low that 
suitable graphs could not be prepared. Even at the high levels 
of radiation (15 kilorep) incidence of rot in Sebago was negli 
gible (Table 1) exeept in the trial lot radiated in April and 


stored 90 days and in the trial lot radiated in July. Inhibition 
of sprouting in all these trials was usually complete in the 
12.5 and 15 kilorep levels with the Sebago variety. Inhibition 
of sprouting was partial at irradiation levels of 5 and 7.5 kilo 
rep. Progression of rot in potatoes stored at 40° F. was ex 
tremely slow and for that reason, only 1 trial at this tempera- 
ture was undertaken. 

Incidence of rot with Red Pontiae, Katahdin, and Idaho 
Russet potatoes was low in the control tubers which were 
neither wounded nor inoculated (Table 2). It should be pointed 
out, however, that the samples under observation were of nee 
essity, rather small. At the 90-day storage period, the Russet 
Burbank variety was breaking down to almost the same extent 
in all treatments. 


TABLE 1 
Rot incidence in nonwounded, noninoculated control Sebago tubers in each trial 


Replication 
and date 0 kilorep 5.0 kilorep 
irradiated 


Variety 
Storage temperature 
Days in storage 


Irradiation dosage 


7.5 kilorep 10.0 kilorep 12.5 kilorep 15.0 kilorep 


Tubers Rot Tubers Rot Tubers Rot Tubers Rot 
Total no —" Total no. % Total no % Total no — 
40 0 37 5 36 3 39 0 
36 3 36 0 39 0 36 0 
38 0 36 0 37 0 13 0 
2 0.9 0 

40 0 37 5 36 3 39 0 
36 3 36 0 39 0 36 0 
38 0 36 0 37 7. 33 0 
2 4 0 

0 37 5 35 11 
7 0 34 3 35 0 7 5 
0 4 4 

6 17 7 13 35 14 7 18 
46 ‘4 41 35 66 
30 40 24 

is 10 40 15 37 14 $2 8 
is 26 37 19 42 14 vi 40 
18 17 14 9 

17 0 38 5 37 8 16 
is 34 3 39 5 3g 5 
3 35 6 37 11 
‘4 6 38 3 49 0 
1 4 5 5 


TABLE 2 
Rot incidence in nonwounded, noninoculated control tubers in each trial 


Tubers Rot Tubers Rot 
Total no Total no 
Sebago A, 1/8/57 6 
60-70° F B, 1/22/57 7 0 37 0 
days 7 0 0 
3 
Sebago A. 1/8/57 6 2 
60-70" F B, 1/22/57 3 0 
90 days C, 2/5/57 ~ 40 0 
Averag 4 
Sebago A, 4/4/57 40 0 
60-70" F 4/16/57 40 “ 41 
days Average 0 0 
Sebago A, 4/4/57 40 Ww 
60-70" F B, 4/16/57 il 
“0 days Average 5 21 
Sebago A, 7/3/57 41 7 24 
60-70" I 3, 7/3/57 42 9 41 2 
10 days Averag 18 
Sebago A, 1/8/57 is 
100-190 days C, 2/5/57 3 2 
Db, 3 7 0 0 
Average 0 1 

Variety Replication 


and date 0 kilorep 


Storage temperature 
irradiated 


Days in storage 


Tube s Rot 

Total no % 

Russet Burbank 4, 4/16/57 17 o 
60-70" F B, 4/18/57 23 
days C, 4/25/57 ‘4 0 
Average 3 

Russet Burbank A, 4/16/57 0 
60-70° F B, 4/18/57 is 
90 days C, 4/25/57 34 6 
Average 18 

Katahdin A, 4/25/57 19 0 
40-70° F B,4 30/57 2 0 
bu days C, 5/7/57 24 0 
Average 0 

Katahdin A, 4/25/57 19 0 
60-70" F B, 4 30/57 2 
40 days C, 5/7/57 2 0 
Average 0 

Red Pontiac \ 18 57 14 0 
H0-—70" F B, 4/30/57 19 0 
1) days C, 5/7/57 24 0 
Average 0 

Red Pontiac A, 4/18 57 4 7 
60-70 F B, 4/30/57 19 5 
90 days C, 5/7/57 24 8 
Average 7 


Irradiation dosage 


5.0 kilorep 10.0 kilorep 15.0 kilorep 


Tubers Rot Tubers Rot Tubers Rot 
Total no % Total no % Totai no 7 
27 4 23 0 26 rT} 
22 0 22 0 24 8 
26 24 2s 
1 0 

27 11 23 13 26 23 
22 9 22 18 24 133 
26 19 24 21 238 22 
15 17 19 

| 

°o4 0 15 25 0 
4) 0 20 0 0 
24 0 20 0 29 0 
0 0 0 

24 4 18 6 25 0 
25 0 20 0 32 6 
24 0 20 5 20 5 
1 4 

a) 23 18 0 
15 0 15 0 17 v 
0 0 25 0 25 0 
0 0 0 

20 15 23 7 18 11 
15 73 15 40 17 i5 
0 45 25 40 25 92 
42 33 46 
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STORAGE ROT SUSCEPTIBILITY 


In order to establish uniform infection, tubers were wounded 
it a manner previously deseribed. Non-inoeulated controls were 
wounded in an identical manner. Sebago controls (Fig. 1) 
wounded prior to irradiation (C-1) were compared with those 
wounded after irradiation (C-2). In practically every trial, the 
incidence of rot was somewhat higher in controls which had 
been wounded just before radiation (C-1) than in those 
wounded following radiation (C-2). The same general trend 
followed inoculation with rot ineiting organisms (Figs. 1 and 
2). Rot incidence was higher where tubers were wounded and 
inoculated prior to radiation (C-1 or I-1) than where wounding 
and inoculation followed radiation (C-2 and I-2). The exaet 
reason for this is not clearly understood although the results 
with Sebago were similar with either of the 2 rot producing 
organisms and in the controls. 

Incidence of rot in wounded noninoculated Sebago tubers 
was generally lowest when tubers were radiated during the 
middle of the storage period, January and February (Fig. 1, 
A and B, C-1 and C-2). It was somewhat higher with tubers 
radiated in April which is near the end of the normal storage 
period (Fig. 1, C and D), and was highest where tubers were 
radiated past the normal storage period in July (Fig. 1, E) 
Data for the 90-day observation following June radiation could 
not be obtained because of the extensive rot developing prior to 
the 30-day period. 

Incidence of bacterial soft rot in the January inoculation 
trial with Sebago was not appreciably higher than that in the 
noninoculated controls (Fig, l, A, B, and F). These inocula 
tions were made with a culture which had been tested only in a 
preliminary manner and the inoculum had been diluted 1-10 
for this work. Later inoculation trials (Fig. 1, C, D, and E) 
were prepared with more virulent cultures of the soft rot organ 
ism and the inoculum was diluted 1—5 before inoculation. Under 
these conditions the incidence of rot following inoculation was 
somewhat higher than that occurring in the noninoculated 
controls. 

Rot of Sebago following inoculation with F. sambucinum was 
considerably more severe than that in the noninoculated con 
trols. Incidence of rot was progressively increased as irradia 
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tion intensity was increased. In these tests, the culture of 
F. sambucinum was generally more pathogenie than the culture 
of E. carotovora 

A reversal of the trend observed in Sebago was obtained with 
Maine grown Katahdin in the wounded, noninoculated controls. 
Rot was more severe in the control tubers wounded after radia 
tion (C-2) than in the tubers wounded before radiation (C-1) 
(Fig. 3, A and B; Fig. 4, A and B). Rot following inoculation 
of Katahdin with either EF. carotovora or F. sambucinum was 
again more severe when tubers were inoculated after radiation 
(1-2) than when tubers were inoculated before radiation (1-1) 
(Fig. 3, A and B; Fig. 4, A and B ‘he noninoculated Idaho 
grown Russet Burbank tubers responded in these trials in a 


D; Fig. 4, C and D). Rot following inoculation of this variety 
was more severe in tubers inoculated after radiation than in 
tubers inoculated before radiation. 


manner similar to the noninoculated Katahdins (Fig. 3, C and 


Incidence of rot in the Red River valley grown Red Pontiae 
tubers was so low at the 30 day reading that no trends were 
apparent (Fig. 3, E; and Fig. 4, E). At the 90 day observation, 
rot in noninoculated controls Fig oO, F: and Fig. 4, F) was 
more severe when wounding followed radiation than when 
wounding preceded radiation. Rot in tubers inoculated with 
cither pathogen was generally lower when tubers were inoculated 
following radiation (1-2) than when tubers were inoculated 
before radiation (1-1 

Incidence of rot with noninoculated controls was progres 
sively increased in each of the 4 varieties under test as radia 
tion intensity was increased. Even though this increase was 
generally slight it was consistent over the range of conditions 
employed. 

Inoculation of Katahdin, Russet Burbank, and Red Pontiae 

Fig. o with bacterial soft rot was acco nplished with the same 

cultures and under the same conditions as those used on Sebago 
Fig. 1, C and D Incidence of bacterial soft rot following 
inoculation was usually higher than that in the noninoculated 
controls and followed the same general pattern as that in 
Sebago 


_| 


125 15.0 


Figure 1. Incidence of bacterial soft rot in Sebago tubers stored at 60-70 F.: A, 30 days after irradiation in January; B, 90 
days after irradiation in January; C, 30 days after irradiation in April; D, 90 days after irradiation in April; E, 30 days 
after irradiation in July; and F, stored at 40° F. for 150 days after irradiation in January. Legend: C-1, control wounded before 


irradiation; C-2, control wounded after irradiation; I-1, inoculation before irradiation; and I-2, inoculation after irradiation. 
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Figure 2. Incidence of Fusarium sambucinum rot in Sebago tubers stored at 60—-70° F.: A, 30 days after irradiation in Janu- 


ary; B, 90 days after irradiation in January; C, 30 days after irradiation in April; D, 90 days after irradiation in April; E, 30 
days after irradiation in July; and F, stored at 40° F. for 150 days after irradiation in January. Legend: C-1, control wounded 


Incidence of bacterial soft rot was essentially similar to 
Sebago in the Maine grown Katahdin variety radiated in April 
and observed at either the 30 or 90 day intervals (Fig. 3, A and 
B). It was somewhat higher than Sebago in the ease of Idaho 
grown Russet Burbanks (Fig. 3, C and D) and noticeably lower 
than Sebago in the case of the Red Pontiaes at the 30-day 
period. At the end of 90 days the ineidence of rot in Red 
Pontiae tubers was considerably higher than at the 30 day 
period. Increased radiation intensity was consistently associated 
with increased incidence of tuber rot in each of the varieties 
following inoculation with EB. carotovora (Fig. 1, and Fig. 3). 

Incidence of Fusarium dry rot in Sebago (Fig. 2, C and D) 
was essentially similar to that in the Russet Burbank variety 
(Fig. 4, C and D). Rot ineidence in Katahdin (Fig. 4, A and 
B) was only slightly less than that oecurring in the previous 2 
varieties but more than that oeeurring in Red Pontiae (Fig. 4, 
E) at the 30-day observation, Rot incidence in Red Pontiac 
was considerably higher at the 90 day observation (Fig. 4, F) 
than at the 30-day period. 

The greatest differences between any inoculation treatments 
and the controls were obtained at low temperature storage (Fig. 
3, F) with F. sambucinum, 

The extent of spread of rot through tissues of all infeeted 
tubers was determined by measuring from the point of inocula 
tion to the margin of the lesion. At these low levels of radiation 
there were no consistent differences in rate or extent of spread 
of rot through tuber tissue. Furthermore in this respect there 
were no differences between any level of radiation and the non- 
irradiated tubers. Although rot ineidence was higher following 
radiation there was no evidence that the inherent susceptibility 
of the tuber tissues had been modified by radiation, and that 
the rate of progression through the tuber had been modified. 
These observations are in contrast to those previously reported 


before irradiation; C-2, control wounded after irradiation; I-1, inoculation before irradiation; I-2, inoculation after irradiation. 


(3) in whieh high levels of irradiation considerably in excess of 
those used in these trials impared tuber tissue resistance. 


DISCUSSION 


In the report of Sparrow and Christensen (6) there 
is no indication that storage rots developed in their 
trials following ionizing irradiation. The importance 
of storage rots in tubers exposed to ionizing irradia- 
tion has been emphasized by Heiligman (2), Schreiber 
and Highlands (5), and Hooker and Dunean (3). 
Mukhin and Panasenko (4) report inoculation studies 
on radiated tubers infected with Phytophthora infes- 
tans. They noted increased infection if inoculation 
followed radiation over that if inoculation preceded 
radiation, 

The effect of gamma irradiation at levels of 15 kilo- 
rep and below on rots of potato tubers in storage was 
evaluated in relatively large lots of tubers. Wounded 
tubers developed appreciably more storage rot than 
did nonwounded tubers suggesting that careful han- 
dling before and after radiation is important in avoid- 
ing losses. Rot was gradually increased with increasing 


intensity of radiation suggesting that there is no well 
defined level below which rot is not a factor and above 
which rot develops rapidly. Storage rot was generally 
highest at the 10-15 kilorep dosage suggesting that at 
levels which inhibited sprouting susceptibility may 
have been enkanced. 
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Figure 3. Incidence of bacterial soft rot in tubers irradiated in April and stored at 60-70 F. Maine grown Katahdin stored, 
A, 30 days and, B, 90 days. Idaho grown Russet Burbank stored, C, 30 days and, D, 90 days. Red River Valley Pontiacs stored, 
E, 30 days and, F, 90 days. Legend: C-1, control wounded before irradiation; C-2, control wounded after irradiation; I-1, inocu- 
lation before irradiation; I-2, inoculation after irradiation. 
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Figure 4. Incidence of Fusarium sambucinum rot in tubers irradiated in April and stored at 60-70 F. Maine grown Katahdin 
stored, A, 30 days and, B, 90 days. Idaho grown Russet Burbank stored, C, 30 days and, D, 90 days. Red River Valley Pontiacs 
stored, E, 30 days and, F, 90 days. Legend: C-1, control wounded before irradiation; C-2, control wounded after irradiation; I-1, 
inoculation before irradiation; I-2, inoculation after irradiation. 
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SUMMARY 
Storage rot incidence of potato tubers following ex- 
posure to ionizing irradiation was determined with 
relatively large lots of tubers at low levels (2.5 to 15.0 


kilorep) of intensity. Nonwounded, noninoculated 
tubers developed little storage rot at these levels of 
irradiation and at the 10-15 kilorep intensities sprout- 
ing was inhibited. Wounding of tubers before or 
after irradiation increased incidence of rot over non- 
wounded tubers. Incidence of storage rot in wounded, 
noninoculated tubers was highest at the high levels of 
irradiation intensity. 

Inoculation with either Fusarium sambucinum 
Fuck. form 6 Wr. or Erwinia carotovora (lL. R. Jones) 
Holland increased incidence of rot. Rot incidence of 
wounded, inoculated tubers was progressively in- 
creased as irradiation intensity was increased. At 
these low levels of irradiation, rate of rot progression 
through tuber tissue could not be correlated with ir- 
radiation intensity. Rot following inoculation with 
F. sambucinum f. 6 was consistently more severe when 
inoculation followed irradiation than when inocula- 
tion preceded irradiation. A similar but less distinct 
trend was obtained with EF. carotovora. Indiana grown 


Sebago tubers developed consistently more rot when 
wounded or wounded and inoculated after irradiation 
than when wounded before irradiation. With the 
other tuber lots there was no consistent relationship 
between rot incidence and time of wounding. 
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B44-3 Plastic Tubing 
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or in short sections to couple fixed piping to process units. 
Completely non-toxic, and non-contaminating to the most 
delicate foods. Available in 66 bore sizes from 1/16” to 4”. 
Write for Bulletin T-97. 
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Effect of Packaging on Palatability and Weight 


Loss of Frozen Ground Pork and Beef*’ 


(Manuscript received June 6, 1958) 


Previous EXPERIMENTS in this 
laboratory and elsewhere (2, 4, 7) have shown that 
the palatability and general acceptability of certain 
frozen foods in storage may be significantly affected 
by the type of packaging material used. 

It is commonly believed that the oxidation of fats is 
primarily responsible for the flavor changes that 
occur in many foods during storage at temperatures 
below their freezing points. Wills, Lowe, Slosberg, 
and Stewart (6) and others have found appreciable 
losses in the oxygen content of sealed metal containers 
in which meat has been stored at freezing tempera- 
tures, even as low as —35° F. (—37.2° C.). Privett 
(3), working with frozen pork, beef, lamb, and tur- 
key, found that the oxidation of fats is almost entirely 
limited to the exposed surfaces of the meat. 

The present study was continued over a period of 
three years using ground pork and ground beef 
processed in 1954 and 1955. It was designed to 
evaluate the effect on palatability of the stored frozen 
product resulting from : 

(a) packaging in an initial atmosphere of nitrogen 

(b) treating packaging films with antioxidants 

(ec) using different gauges of polyethylene for 

packaging 

(d) using polyethylene in combination with other 

materials for packaging 

In addition, data on weight loss during storage 
were obtained with the ground meat processed in 
1954. An exploratory study also was made to deter- 
mine whether the addition of ferrie chloride to the 
meat would accelerate changes in palatability which 
might make it possible to shorten the period of time 
required for a packaging study. 

Storage temperatures above the recommended 
range 0° F. (—17.78° C.) or lower were used in order 
to shorten the period required for taste panel evalua- 
tion. Therefore, the results indicate differences, if 
any, among the packaging materials but do not neces- 
sarily indicate the storage life of the product at 
recommended storage temperatures. 


MATERIALS AND METHODS 


Ground pork and beef. The pork was ground from two care 


fully selected careasses, utilizing 4 hams, 2 shoulders, and 2 


loins. Grinding and packaging was completed within 2 days 
after slaughter in 1954 and within 4 days in 1955. 


“Presented at the Eighteenth Annual Meeting of the Insti 
tute of Food Technologists, Chicago, May 28, 1958. 

"Paper No. 3942 of the Sicentific Journal Series of the 
Minnesota Agricultural Experiment Station. This study was 
partially financed by a grant from the Bakelite Co., Division 
of Union Carbide Corporation. 


J. D. Winter and 
Shirley R. Trantanella 


University of Minnesota, Institute of 
Agriculture, St. Paul, Minnesota 


The beef was ground from a front quarter, grade U. 8S. Good, 
ifter the careass was chilled and aged at approximately 34 
to 36° F. (1.11° to 2.22° F.) for 3 days in 1954 and for 5 to 
6 days in 1955. The meat was ground once, mixed thoroughly 
by hand, then ground again. No salt or seasoning was added. 

Ferrie chloride was added to one lot each of beef and pork 
in 1954 to determine whether the concentration used would 
act as a pro-oxidant to accelerate changes in palatability, A 
small amount, 0.03 g., was dissolved in 5 ce. of water and 
mixed with 3,000 g. of meat, thus adding about 10 p.p.m. of 
ferrie chloride. 

Packaging materials. The following materials were used, 
all in bag form except the aluminum foil: 


(a Polyethylene 0.0015 in., 0.002 in., 0.0025 in., 0.003 in., 
0.005 in. and 0.01 in. 

(b) 300 MSAT cellophane coated with 0.0015 in. polyethy 
lene 


(e) Cellophane laminated to polyethylene (Flex-Vae 190 A) 


(d) Aluminum foil 0.00035 in. coated with polyethylene 
0.0015 in. 
(e) Polyethylene 0.0015 in. outside coated with polyvinyl 


aleohol 0.0005 in. O.001 in. 


(f) Aluminum loeker foil 0.0015 in. 


Antioxidant treatments. The antioxidant treatment used in 
1954 consisted of preparing a 5% solution, by weight, of Tenox 
If in absolute isopropanol and pouring 20 ml. into each bag to 
be treated. The solution was worked by hand on a flat surface 
to wet the entire inside area of the bag. Excess solution was 
(rained, and the bags were drained in nitrogen. All treated 
ind dried bags were vacuum packed in polyethylene until used. 

In 1955, antioxidants were incorporated in the polyethylene 


resin under the following codes 


Resin Code Composition 
A H.026, DBPC and 0.038% Armid 0 
0.1% BHA 

Packaging methods. Approximately ISO g. of ground meat 
were placed in each bag. Excess air was evacuated in the fol 
lowing manner from certain lots as indieated in Tables 1-5, by 
means of & vaeuum pump capable of producing a vacuum of 
0.0003 mm, of mereury Phe bag was heat-sealed about 3 
inches above the product. A second seal, short by about one 
inch, was made about 2 inches above the product, providing a 
channel between seals into which 44 inch stainless steel tube 
from the vacuum pump was inserted. After evacuation of the 
air for 10 to 20 seconds the steel tube was partially withdrawn 
and a eross-seal was made. The heat seal was made by a Ther 
mal Impulse Heat sealer. A label identification was inserted 
and sealed in the excess length of the bag above the previously 
described seals. The samples in aluminum foil were packaged 
by the customary ‘‘ freezer wrap’? method 

Packaging in nitrogen, as indicated in Tables 1-2, was 
accomplished by first forming a seal extending three-quarters 
icross the bag at about 3 inches above the meat sample, A 
stainless steel tube leading from a cylinder of nitrogen was 
inserted to the bottom of the bag and a free flow of nitrogen 
gas was allowed to pass into the bag for about 30 seeonds. 
Then the tube was withdrawn and the bag was collapsed by 
hand smoothing, and quickly sealed 


Processing dates. Ground pork was packaged and frozen on 


January 20, 1954, and on Mareh 7, 1955. Ground beef was 


packaged and frozen on March 23, 1954, and on Mareh 23, 


1955. 
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TABLE 1 


Palatability scores and weight loss of ground pork during storage at 8° to 12° F. (—13.33° to 
~11.11° C.) when sealed in different atmospheres at time of packaging 


Year Storage Palatability Average 
Lot packed Packaging material Packaging method period semetmes, weight loss? 
months average % 
B 1054 Polyethylene 0.0025 in., inside In nitrogen; heat sealed 4 8.0 0.06 (gain) 
treated with Tenox II 6 5.9 0.03 (gain) 
11 4.5 0.03 
c 1954 Polyethylene 0.0025 in., inside Air, not evacuated; 4 7.6 0.07 
treated with Tenox II heat sealed 6 6.8 0.00 
ll 5.1 0.01 (gain) 
i 1954 Reference sample stored in Air, not evacuated; 4 8.8 0.04 
aluminum foil 0.0015 in. at freezer wrap 6 9.0 0.47 
15° F. (—26.11° C.) 11 68 0.10 
5% level 1% level 
L.S.D. between packaging materials (Lots B and C) 6 months, palatability T7720 


' Scoring range 1 to 10, with 10 the optimum. A score of approximately 7.0 or higher indicates a rating of good or better. Score of the fresh 


sample was 8.6 
! All weighings included the weight of the packaging material. 


TABLE 2 


Palatability scores and weight loss of ground beef during storage at 8° to 12° F. (—13.33° to 
11.11° C.) when sealed in different atmospheres at time of packaging 


Year Storage Palatability Average 
Lot ani. Packaging material Packaging method period scores? weight loss? 
months average 
\ 1954 Polyethylene 0.0025 in Excess air evacuated; 6% 5.7 0.02 
heat sealed 10 5.1 0.01 
KB 1954 Polyethylene 0.0025 in In nitrogen; heat sealed 6% 5.8 0.02 
10 5.3 0.00 
‘ 1954 Polyethylene 0.0025 in. Air, not evacuated; 6% 4.8 0.20 (gain) 
heat sealed 10 5.3 0.05 (gain) 
E 1954 100 MSAT cellophane coated In nitrogen; heat sealed 6% 6.2 0.08 (gain) 
with polyethylene 0.00175 in. 1) 6.3 0.14 (gain) 
F 1954 Cellophane laminated to poly- In nitrogen; heat sealed 5% 6.0 0.11 (gain) 
ethylene (Flex-Vae 190 A) 1) 5.7 0.10 (gain) 
H 1954 Reference sample stored in Air, not evacuated; 6% 8.3 0.09 (gain) 
aluminum foil 0.0015 in. at freezer wrap i) 7.3 0.16 
15° F. (—26.11° C.) 
5% level 1% level 
L.S.D. between packaging materials (Lots A, B, and C) 6% months, palatability scores........... 8430 1.1212 


1 Scoring range 1 to 10, with 10 the optimum. A score of approximately 


sample was 8.8 
* All weighings included the weight of the packaging material. 


Freezing. All of the packages, including the reference sam- 
pes were placed one layer deep on the refrigerated shelves of 
one of several upright type home freezers operating so that all 
simples were placed in a freezer within 10 to 15 minutes after 
pouckaging. 

Storage. All samples except the reference samples were 
stored in a large commercial low temperature room for the 
periods indieated in Tables 1-5. All samples of each product 
were placed on one wooden shelf, one layer deep, with a space 
of about one inch between the packages. A Bristol recording 
thermometer was used to determine the storage temperature 
which was found to fluetuate between about 8° to 12° F. 
(—-13.33° to C.) 

The reference samples in .00O15 in. aluminum foil were stored 
at approximately F. (—26.11° C.). 

Taste panel. Samples for tast ng were broiled in an electric 
oven under uniform cooking conditions. A numbered aluminum 
tag was inserted in the top of each sample for identification 
purposes, and the same code was marked on the plates used 
When judging. 

\ reference sample from the same original lot, but stored at 
approximately —15° F. (—26.11° C.), was used at each judging. 
The panel of 5 experienced and qualified judges first agreed 
on an acceptable seore for the reference sample, then indi- 
vidually scored the remaining samples. This technique provided 


7.0 or higher indicates a rating of good or better. Score of the fresh 


each judge with a uniform basis of comparison from one 
judging period to another. The maximum number of samples 
judged at one time was six, in addition to the reference sam- 
ple. The taste panel members were the same throughout all the 
judgings for each experiment. 

Weight records. All weighings were done at the prevailing 
storage temperature, on a laboratory balance held in the stor- 
age room for that purpose. Some slight gains in weight were 
recorded, apparently due to unavoidable moisture condensation 
on the package. All weighings included the weight of the 
packaging material. 

Analysis of data. Four replicate samples were used for each 
treatment and storage period. A statistical analysis was made 
of the taste panel scores to determine the significance of dif- 
ferences, except for the reference samples which were not 
scored individually. 


RESULTS 


The palatability seores for ground pork and beef packaged 
in initial atmospheres of nitrogen and air, with and without 
evacuation of the exeess air inside the bags, are shown in 
Tables 1 and 2. At about 6 months the seores for pork pack 
aged in nitrogen were significantly lower than for comparable 
sumples packaged in air without evacuation of the excess air, 
but the opposite results were found with beef. There were no 
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EFFECT OF PACKAGING ON FROZEN GROUND PORK AND BEEF 


TABLE 3 


Palatability scores of ground pork packaged in polyethylene films with and without antioxidant 
treatment when stored at 8° to 12° F. (—13.33° to —11.11° C.) 


Year Thickness Packaging method Storage Antioxidant treatment Palatability 
packed of film heat sealed period packaging scores? 
months average 


1954 .0025 in. Excess air evacuated 4 None x 
6 


11 5.4 


.0025 in air not evacuated Inside treated with Tenox II 


None 
0015 in. Excess air evacuated None 


0015 in. Excess air evacuated Code A 
Code A 


0015 in Excess air ‘uated Code B 
Code B 


Excess air evacuated Code A 
Code A 


0025 in Excess air ‘uated None 


None 


Excess air ‘uated Code A 
Code A 


OoO5 in, Excess air evacuated None 
None 


D-1 OL in. Excess air not evacuated None 
10% None 


‘Scoring range 1 to 10, with 10 the optimum. A score of approximately 7.0 or higher indicates a rating if geod or better. Score of the fresh 
sample was 8.6 in 1954 and 9.6 in 1955 


TABLE 4 


Palatability scores of ground pork packaged in different gauges of polyethylene film and in 
aluminum locker foil when stored at 8° to 12° F. (—13.33° to —11.11° C.) 


Year Packaging material P Palatability 
packed and thickness scores! 
average 
1955 Polyethylene 0.0015 in Heat sealed, excess 5.50 
evacuated 5.40 


1955 Polyethylene 0.0025 in Heat sealed, excess air 5.80 


evacuated ou 5.50 


Polyethylene 0.005 in Heat sealed, excess ¢ 
evacuated 


Polyethylene 0.01 in Heat sealed, excess 
not evacuated 


Aluminum foil 0.0015 in Freezer wrap 


Reference sample stored in Freezer wrap 
aluminum foil 0.0015 in, at 
15° F. (—26.11° C.) 


L.S.D. (Lots A-1, B-1, ‘ 7 months 


' Scoring range 1 , with 10 the optimum A score of approximately 7.0 or higher indicates a rating y or bet Score of the fresh 
sample was 9.6 


significant differences at any of the other storage periods significantly better at the 1% level than those for samples in 


with either pork or beef between samples packaged in initial 0.0015 in, film. However, much larger differences were found 


atmospheres of nitrogen and air. The data do not indieate any between the scores for samples packaged in 0.0015 in, aluminum 


advantage of packaging in an initial atmosphere of nitrogen foil and those packaged in polyethylene, the scores for the sam 
with the plastie films used in this study. No data were ob ples stored in aluminum foil being the highest. No significant 
tuined on the package atmosphere during storage. differences were found after storage for 10% months. 

There were no significant differences among the palatability The palatability scores for ground pork packaged in four 
scores for pork stored in packaging materials treated with different gauges of polyethylene film and in polyethylene com 
antioxidants at the concentrations used and those stored in bined with (a) cellophane, (b) aluminum foil, and (e) a 
untreated materials, as shown in Table 3. polyviny! aleohol coating are shown in Table 5, At 7 months 

The palatability scores for ground pork packaged in dif the palatability seores for the samples packaged in polyethylene 
ferent gauges of polyethylene film are shown in Table 4. At in combination with other materials were significantly higher 
7 months the seores for samples packaged in 0.005 in. film than those for samples packaged in the two lightest gauges of 
with excess air evacuated were significantly better at the 5% polyethylene, when air was evacuated from the packages before 
level than those for samples packaged in 0.0025 in. film, and being heat sealed. The differences were relatively large and 
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© 1954 7.6 
: 6 6.8 
5.1 
‘ 1955 5.50 
10} 5.40 
4.90 
5.45 
5.30 
B-1 1955 5.80 
10% 5.50 
5.02 
5.25 \ 
5.80 
5.50 
’ 
Lot 
A-1 
B-1 
C-1 101 §.25 
5.50 
1955 7 7.25 
R-1 10% 5.75 
S-1 1955 7 9.00 
q 7.00 
5% level 1% level a“ 
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TABLE 5 


Palatability scores of ground pork packaged in polyethylene films and in films combining 
polyethylene with other materials when stored at 8° to 12° F. (—13.33° to —11.11° C.) 


et Year Packaging material 
packed and thickness 

Al 1955 Polyethylene 0.0015 in 

BB 1955 Polyethylene 0.0025 in 

C4 1955 Polyethylene 0.005 in 

1 1955 Polyethylene 0.01 in. 

E-1 1955 300 MSAT cellophane coated 
with 0.0015 in. polyethylene 

F.1 1955 Aluminum foil 0.00035 in 
coated with polyethylene 
0.0015 in 

Gi 1955 Polyethylene 0.0015 in. outside 
coated with polyvinyl alcohol 
0.0005 in.—0.001 in. 

S.1 1955 Reference sample stored in 


aluminum foil 0.0015 in, at 
15° F. (—26.11° C.) 


L.8.D. (Lots A-l, B-1, C-1, D-1, E-1, P-1, G-1), 7 


1 Scoring range 1 to 10, with 10 the optimum 
sample was 9.6 


significant at the 1% level when comparison was made with the 
0.0015 in. film. The differences were less, but significant at the 
5% level, when a comparison was made with the 0.0025 in. 
film. There were no significant differences when a comparison 
was made with the 0.005 in. polyethylene film. 

The palatability seores for the samples packaged in the 
heaviest gauge of polyethylene (0.01 in.) without evacuation of 
the air before being heat sealed were not significantly different 
at 7 months from those packaged in the two lightest gauges of 
polyethylene with air evacuated before being heat sealed. 

There were no significant differences among any of the sam 
ples at 1044 months. No appreciable change in weight oecurred 
in any of the lots during storage, as shown in Tables 1 and 2. 

There was no significant effeet on the palatability scores re 
sulting from the addition of 10 p.p.m. of ferrie chloride to 
ground beef and pork stored for 4 and 6 months at 8° to 
120° F. (—13.33" to —11.11° C.). 
with ferrie chloride added were significantly lower at the 1% 
level than for untreated samples after 11 months. 

The experimental plan for 1955 ineluded ground beef, using 
the same treatments as for pork. When this beef was sampled 
for the first time after storage for 84% months, the palatability 


However, the scores for pork 


scores were unexpectedly low with no significant differences 
among them. These results are in agreement with all other data 
obtained in this study whieh show no signifieant differences 
when palatability scores are low. 


DISCUSSION 


Palatability scores for ground pork at the 4-month 
storage period in 1954 indicated that all samples re- 
mained good during this period regardless of the 
packaging material or treatment used. This indicates 
that the time factor is an important consideration in 
evaluating the relative merits of packaging materials 
for specific purposes. 

Significant differences in the scores for pork were 
found at the 6 to 7 month period in 1954 and 1955. 
After storage of ground pork for 10144 months (1955) 
and ground beef for 644 and 10 months (1954) at tem- 


A score of approximately 


Storage Palatability 


Packaging method 


period scores? 

months average 
Excess air evacuated ; 7 5.50 
heat sealed 10% 5.40 
Excess air evacuated ; 7 5.80 
heat sealed 10% 5.50 
Excess air evacuated ; 7 6.55 
heat sealed 10% 5.25 
Excess air not evacuated; 7 5.80 
heat sealed 10% 5.40 
Excess air evacuated ; 7 6.20 
heat sealed 5.70 
Excess air evacuated: 6.65 
heat sealed 10% 5.55 
Excess air evacuated; 7 6.60 
heat sealed 10% 5.25 
Excess air not evacuated 7 9.00 
freezer wrap 7.00 

5% level 1% level 
3749 4945 


7.0 or higher indicates a rating of good or better. Score of the fresh 


peratures used in this study, all scores were low and 
significant differences were not found. However, it 
should be noted that scores of the reference samples 
stored at about —15° F. (—26.11° C.) remained rela- 
tively high, indicating the importance of storage tem- 
perature in retarding loss of palatability. 

Watts (5) calls attention to inherent variations 
among different lots of meat in the rate at which 
oxidative deterioration occurs. Such biological 
variation’*’ may have as much influence as the pack- 
aging material on the rate at which palatability scores 
decrease during storage. The low scores. for the 
ground beef stored for 844 months may indicate the 
effect of such variation. 

A considerable difference in the rate of oxygen 
permeability is known to exist among the packaging 
materials used, particularly at temperatures well 
above those used for storage of frozen foods. For 
example, at 73.4° F. (23° C.) the permeability rates 
of .0015 in. and .003 in. unmodified polyethylene films 
are reported to be approximately 330 and 160 ml. 24 
hrs./100 square inches (1). It is possible that differ- 
ences in palatability scores found in this study may 
be associated in some degree with these differences in 
oxygen permeability. The data given in Table 5 show 
that the lowest range of scores was associated with 
packaging materials having the higher rates of per- 
meability to oxygen when excess air was evacuated 
before the container was heat sealed. 

All the packaging materials used are known to 
have a low rate of permeability to water vapor. This 
is substantiated by the fact that in no case did an 
appreciable change in weight occur during storage. 
Therefore, the differences in palatability scores found 
in this study do not appear to be associated with dif 


és 
& 
a 
4 


EFFECT OF PACKAGING ON F 


ferences in water vapor permeability of the pack- 
aging materials. 


SUMMARY 


Ground pork and beef were packaged, frozen, and 
stored at 8° to 12° F. (—13.33° to —11.11°C.) for 
periods up to 11 months. Packaging materials used 


were polyethylene film of different gauges, polyethy- 
lene coated cellophane, laminated polyethylene-cello- 
phane, polyethylene coated aluminum foil, polyethy- 
lene coated with polyvinyl alcohol, aluminum locker 
foil, and polyethylene film treated with antioxidants. 
Some lots were packaged in an initial atmosphere of 
nitrogen. All lots were judged for palatability and a 
statistical analyses of the data was made. 

Palatability scores for pork at the 4-month storage 
period indicated that the palatability of all samples 
remained good during this period regardless of the 
packaging material or treatment used. Beef was not 
judged at this period. 

Significantly higher palatability scores were found 
for pork stored 7 months in the heavier gauges of 
polyethylene than in the lighter gauges. Significantly, 
higher scores also were found for pork stored 7 
months in films made of polyethylene in combination 
with other materials than in film made of polyethylene 
alone. In both instances the differences in scores were 
not large. 

After storage of ground pork for 101% to 11 months 
and ground beef for 614 and 10 months at the tem 
peratures used in this study, all scores were low and 
significant differences were not found. The seores of 
the reference samples stored at about —15° F. 
(—26.11° C. 


periods. 


remained relatively high during these 


No advantage was indicated by packaging ground 
pork and beef in an initial atmosphere of nitrogen 
with the plastic films used in this study. 

There were no significant differences in the palata- 
bility of ground pork attributable to treatment of the 
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packaging materials with antioxidants at the coneen- 
trations used. 

No appreciable change in weight of ground pork 
and beef oecurred in any of the weighed lots during 
storage. 

Since the storage temperature was considerably 
above those normally used, no conclusions regarding 
storage life of the product at recommended tempera- 
tures should be inferred. 
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Color Values of California Wines: 


(Manu cript received May 31, 1958) 


Orxe oF THE most attractive 
features of wines is their color. It may be the light 
greenish yellow of a Riesling, the almost pure yellow 
of a dry sauterne or Semillon, the light amber yellow 
of a dry sherry, the moderate amber in a sweet sherry, 
the ruby-pink in a rosé, an almost pure red in a claret 
or burgundy, or an amber red in a tawny port. In 
each case the color pleases our aesthetic sense. In 
addition, the color indicates to the consumer some- 
thing of the quality of the wine. An amber Riesling or 
dry sauterne is probably an oxidized high-aldehyde 
wine. An orange colored rosé indicates that the va- 
riety was improperly selected or that the wine has 
been aged too long. The slightest purple in a red wine 
shows us that the grapes were picked too late and 
that the pH is too high. Even by the most astute 
blending it is difficult to adjust the color so as to 
eliminate errors of production or aging. 

Modern merchandising demands that food products 
be of a consistent color commensurate with a high 
quality product of each specific type. The wine qual- 
ity standards of the Wine Institute (79) frequently 
specify a certain color for the different wine types. 
These are expressed in such unspecific terms as 
‘*darker-colored,’’ ‘‘*medium red,’’ ‘‘lighter-colored,’’ 
‘deep red,’’ ete. These suggested standards, as gen- 
eral as they are, demonstrate that the California wine 
industry recognizes the need for color standards for 
the important types of wines produced in this state. 

The history of color standardization of wines was 
reviewed in the book of Dujardin-Salleron (6). For 
the amber colored wines of Malaga and Jerez de la 
Frontera specially colored tubes were devised. A 
number of 19th century instruments are described. A 
bibliography of 19th century papers on the determina- 
tion of the color of wines is significant in showing that 
the color of wine was of interest long before Young, 
Helmholtz, and other physicists of the period started 
their studies. As early as 1885 Salleron devised a 
**vino-colorimetre’’ which was designed to determine 
the nuances of color of red wines. Chevreul’s studies 
of Gobelin tapestries were considered in the construc- 
tion of the well-known Dujardin-Salleron  vino- 
colorimeter. With all of its faults it did distinguish 
dominant wave length and brightness. For amber- 
colored wines Dujardin also designed a colorimeter 
especially so that by introducing water a color mateh 
was obtained. Since the water had a different pli 
than the wine and the wines differed in pH this was 
obviously a very defective system. The use of color 
standards, such as solutions of potassium perman- 
ganate or potassium dichromate, gave acceptable 

"Presented at the Eighteenth Annual Meeting of the Insti- 
tute of Food Technologists, Chieago, May 28, 1958. 
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University of California, Davis, Cali- 
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standards for wines of similar purity and dominant 
wave length, but failed when these two variables were 
not constant. 

The first modern studies on color standards of wines 
based on the absorption curve for wines at different 
wave lengths were made in France by Boutarie ef al. 
(4). These studies suggested the optical density at 
520 mp» and the ratio of the optical densities measured 
at 480 mz and 640 mp as measures of the visual color 
of red Burgundy wines. As Winkler and Amerine 
(21) and Mackinney and Chichester (13) point out 
there is no a priori reason why such a ratio may not 
characterize the color of a wine but only data on red 
table wines were presented in these studies and no 
evidence that such a ratio would distinguish various 
types of wines was obtained. In any ease, the ratio 
would be most useful for red wines with similar trans- 
mission curves, 

The first data in this country based on a sound 
modern basis were those of Winkler and Amerine 
(21) and Amerine and Winkler (2). The trichromatic 
coefficients were determined for a variety of wines. 
The basic color characteristics of these wines were 
then calculated from these data. Their results were of 
little practical significance because of the limited 
number of types studied and because of their failure 
to standardize the depth at which their absorption 
curves were measured. This is because the color per- 
ceived with transmitted light changes with depth. The 
present study was designed to extend the data on 
color characteristics to a larger number of types and 
with more examples of each type in order to provide 
the wine industry with the basic data for possible 
future adoption of color standards for California 
wines. 

While there are many sound economic reasons for 
standardizing the color standards for a given type of 
wine by a particular winery the standards for one 
producer may not be at all acceptable to another. 
Using color standards alone Amerine (1) has shown 
that the claret of one firm may be much darker or 
lighter (more or less red) than the burgundy of an- 
other firm. One important consideration for such 
competitive commercial types is that the differences 
be constant. There is considerable evidence that such 
color differences are not consistently maintained by 
individual companies. Furthermore, no large scale 
consumer preference studies seem to have been made 
to indicate what specific color (or colors) the public 
prefers for each of the standard competitive types. 

For wines with a varietal and vintage appellations 
the problem becomes much more complex. Climatic 
differences lead to more or less pigmentation from 
one year to another (see Winkler and Amerine, 20). 
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Which juice do you want— 
they all look alike to me 


Just read the labels—and get 
the one with extra Vitamin C 


No doubt about it: 
Merck Ascorbic Boosts Juice Sales 


You can make promotable label claims, increase sales 
and profits by standardizing the Vitamin C content 
of your fruit and vegetable juices with Merck Ascor- 
bic Acid. Noncitrus and popular citrus-noncitrus 
blends are especially suitable for fortification because 
of their naturally low Vitamin C levels. 

An improved ascorbic acid cost picture, the sim- 
plicity of fortification and its extra consumer appeal 


are all working to your advantage. And so is Merck. 


© Merck & Co., inc. 


As one of the world’s largest ascorbic acid producers, 
Merck offers you prompt, dependable delivery plus 
whatever technical assistance you require. For the 
full story, call in your Merck representative or write 


directly to Rahway. 


MERCK & CO... INC. 


RANWAY, MEW 


“ 
| 

| 

170A 


continuous 


automatic 


chemical 


analyses 
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\ single control system, the AutoAnalyzer provides highest precision quality control 
through continuous analyses of main stream production. You achieve product 
standardization at the highest level by controlling all process variables at the critical stage. 
It does away with slow, inaccurate, and expensive manual laboratory procedures. 
Integration of the Technicon AutoAnalyzer into your process stream insures product 


quality and production scheduling while eliminating the need for reruns. 


The AutoAnalyzer is currently in use as a production control system in such diverse 
applications as pharmaceuticals, sugar and syrups, and boiler feed waters. 
Designed for simple, foolproof operation on the line or in the lab, the AutoAnalyzer 
requires no sample preparation or measurement. Completely self-cleansing, 


the system brings true automation to chemical analysis for the first time. 


Send for your free copy of this 
T H N Cc N co N R Oo L N Cc. eight-page descriptive brochure 


222 Saw Mill River Road Chauncey, New York plus detailed application data. 
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COLOR VALUES OF CALIFORNIA WINES 


Thus the wines of one vintage may be more or less 
colored than those of another vintage. These color 
differences in the case of connoisseurs may actually 
have sales appeal. Simon (15) indicates such a case 
with even such a highly standardized product as vint- 
age champagne in France. At the turn of the century 
different brands of French Champagnes varied so 
much in color that the consumer could identify the 
vintage and even producer from the color. 

With non-vintage wines of quality elaborate blend- 
ing procedures may be employed to maintain the color 
standards of the standard types. The color plates of 
Gonzalez Gordon (7) and of the Instituto do Vinho do 
Porto (9), for sherry and port, respectively, are exam- 
ples of the industrial need for color standards for dif- 
ferent sub-types of these wines in order to standardize 
the color of each of the sub-types. 

This desire for uniformity of color within the type 
is also found in the beer industry. An editorial of the 
Wallerstein Laboratories (18) outlines the history of 
color standardization research in the beer industry. 
For American beers the problem is relatively simple 
because our beers are very pale and vary only slightly 
in spectrol characteristics. American brewers, there- 
fore, have come to use a special color standard or filter 
photometers and spectrophotometers for defining the 
color intensity. Stone and Miller (16), for example, 
define beer color as 10 times the optical density at 
430 mp in a one-half ineh cell. Quite good checks 
using four different Beckman quartz spectrophotome- 
ters were obtained. The results correlated well with 
Lovibond values and with comparisons in four dif- 
ferent photoelectric colorimeters using filters with a 
peak transmission peak in the range 435 to 440 my 
with dichromate as a standard. The European indus- 
try, with its much greater range in color types, has 
relied more on empirical standards such as Lovibond 
However, Trolle et al (17) 
found the color composition of worts and beers to be 


slides, see Bishop (3). 


sufficiently uniform so that beers could be adequately 
characterized as to color intensity by measuring the 


optical density at 465 mp and the color type by the 
ratio of the optical densities taken at 465 and 550 mu. 


Similar trends towards standardization in the food 
industries in general have been outlined by Mackinney 
and Chichester (13). They note, moreover, the need 
of color standards which can be understood on the 
world market. 


EXPERIMENTAL 


The wines selected were commercial California types or 
experimental wines from the Enology cellar. Of these 33 were 
white and 18 red. Prior to the experiment all were classified 
into the commercial types chablis (ineluding rhine and Ries- 
ling), sauterne, museatel, rosé, claret (including burgundy and 
Zinfandel), Cabernet, and tawny port by two experienced wine 
judges. For this classification the wines were filtered until 
free of suspended material in an asbestos pad filter and placed 
in filled one-tenth gallon clear-glass commercial wine bottles. 

Four procedures were used for measuring the color: Munsell 
color plates, a Duboseq color comparator, a Beekman DU spee 
trophotometer (or in some eases Beckman Ratio-Recording 
spectrophotometer) and a Klett-Summerson photoelectric color 
imeter. The Munsell color plates were those published in the 
Munsell Book of Color, Munsell (/4). The comparison was made 
in the same bottles used for the visual comparisons. The color 
standards employed in the Duboseq colorimeter were those used 
by Winkler and Amerine (217). In making the transmission 
curves with the spectrophotometer readings were made every 
10 mz from 380 mu to 700 mu. The depth of measurement was 
5 to 20 mm. for the whites and 1 mm. for the reds. The ealeula 
tion of the trichromatie coefficients and subsequently of bright 
ness, dominant wave length and purity were made by the 
methods of Hardy (a The photo-electrice colorimeter was used 
with filters 42, 47, 50, 54, and 66 for the whites. The cell was 
a round 15 mm, test tube. The whites were run undiluted. The 
reds were undiluted but used with only the 47 filter. 


RESULTS 


The results have been classified on the basis of the visual 
classification, Admittedly a classification by only two experts 
is inadequate, However, only the major types were used and 
the gross color differences were well marked. Considerable in 
dustry collaborative measurements with a wider variety of 
types and sub-types would be necessary for setting actual 
standards. However, the wines can be elassified on the basis 
of any of the physical standards or on selected parameters 
from the transmission curves: optical density at a given wave 
length, ratio of optical densities at selected wave lengths, 
brightness, ete. 

The results for the lighest colored table wine types, chablis 
and Riesling, produced in California are given in Table 1. For 
the wines classified as sauterne or Semillon the results are tabu 
lated in Table 2, With the museatels, Table 3, the figures were 
very variable. Both dry and sweet sherreis are included in Table 
4, but only wine 24 was elassified as a cocktail or pale dry 
sherry—the lighest colored sherry commercially produced in the 
state. The data from the transmission curves were obtained 
at 1 and & mm. but have been recaleulated to 20 mm. Data on 
the California rosé type wines are given in Table 5. While the 
color of the 4 wines selected was considered good, there is a 
much greater variation among commercial rosés, Zinfandel, 
claret, and burgundy are not considered to be a uniform group 
by the industry, but the wines examined were very similar, as 
indieated in Table 6. Cabernet was classified into a group of 
full red-eolored w nes, Table 7 The limited data indicate that 


TABLE 1 


Color values of chablis and Riesling wines 
(cell depth 20 mm.) 


— Duboseq 


ralue 


chroma 


Trichromati oefficient 


Dominant 


ive length 


| 
Wine | Brightness Purity 
color 
| 
1 R/R 9.9 3377 1549 73 18 
2 5 Y 8/6 6.7 3261 75 
5 8/6 6.2 3252 4 74 9 
5 5 8/6 6.3 1361 574 9 
6 5 8/6 8.3 4 74 12 
5 R/R 9.6 363 508 74 16 
9 5 8/6 5.9 3291 435 95 12 * 
10 2.5 R/5 6.5 $352 9 
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Wine Munsell 
hue 
10 Y 
il 2.5 ¥ 
12 5 Y 
1% 2.5 ¥ 
2.5 ¥ 
15 2.5 ¥ 
16 2.5 ¥ 
17 (UY 
18 2.5 ¥ 
Wine Munsell 
value 
hue chroma 
5Y 8/12 
20 1 YR 6/10 
1 10 YR 7/10 
22 1O YR 6/10 
23 IO YR 6/10 
'42 filter, 10 mm, cell 
2 Figures in parentheses refer 
Wine Munsell 
value 
hue chroma 
24 10 7/10 
5 YR 10 
26 5 YR 6/12 
37 25 YR 
28 2.5 YR is 
29 5 YR 6/12 
2.5YR 5/10 
2.5 ¥R 
5 YR 5/10 
YR 5/8 
42 filter, 10 mm. cell 
Calculated to 20 mm. [ value 
Diluted 1:2 
Wine Munsell 
hue 
‘4 
7.5K 
7.5K 
2.5 R 
Wine Munsell 
: hue 
7.5K 
2 7.5K 
5.0 
il T7T.5K 
62 7.5K 
45 7.5K 
44 7.5K 


ralue/ 
chroma 


Duboseq 
color 


to calculations made 


Dubeseq 
color 


sin ( 


value 
chroma 


Color values of Zinfandel, claret, or 


5/8 
5/10 
4/12 
value 
chroma 
2/4 
2/4 
1/6 
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TABLE 2 


Color values of sauterne (or Semillon) wines 


Duboseq 
color 


Color values of muscatel wines 


Cell depth 


(cell depth 20 mm.) 


Trichromatic coefficient 


x y 
3451 3626 
S487 
3411 
3415 3542 
3546 703 
3472 3582 
3639 3751 
$525 3696 

1643 S802 


TABLE 3 


T ichromatic coefficient 


x y 
3229 3315 
3848 
3702 R42 
3332 $438 
3276 3378 


to the standard depth of 20 mm 


TABLE 4 


Color values of sherry wines 


Cell depth 


mm 


Duboseq 
color 


Duboseq 
color 


Trichromatic coefficient 


x y 
S442 
5650 
3616 
3974 
S612 
3760 
4064 


je 


TABLE 5 


Color values of rosé wines 
(cell depth 1 mm.) 


Trichromatie coefficient 


x y 
3205 3192 
3176 S219 
3157 
3274 


TABLE 6 


(cell depth 1 mm.) 


Trichromatic coefficient 


Brightness 


% 


Brightness 


of 
€ 


96 (87)? 
73 

76 
94(79) 
95(81) 


Brightness 


% 
94(79)2 
85(61) 
R6(58) 
74(35) 
77(40) 
90 (68) 
83(51) 
75(37) 
R6(R) 


Brightness 


burgundy wines 


Brightness 


Dominant 


wave le 


ag 


on 


Dominant 
wave length 


Dominant 
wave length 


575(577)2 
77(579) 
575(579) 
577(585) 
576(583) 
574(578) 
576(581) 
576 (584) 
577(5R8R8) 
582(592) 


ngth 


Purity 


% 


8(27)? 
42 
34 
14(47) 
10(37) 


Purity 


14(48)? 


45(91) 
7(85) 


7(97) 


Dominant 


wave len 


mu 
595 
582 
595 


4197¢ 


Domina 


gth 


nt 


wave length 


583 
592 
630 
598 
594 
602 


594 


Purity 


Klett? 


160 


Klett? 


reading 


1000 
760 
424 
630 


1000 


Purity 


Purity 


| — — 
|| mu 
8 13.2 91 573 21 
16.2 88 75 16 
14.2 92 ' 20 
12.0 86 19 
10 16.5 78 26 
13.2 21 
10 17.9 79 30 
12 17.9 87 26 
10 16.9 a0 32 
| reading 
mm, mi | 
25.2 5 576(576)2 
25.4 20 576 
20.3 20 576 on 
20.4 5 575(577) 276 ; 
21.8 5 574(576) | 212 : 
27 5 247 
5a 5 ; 27(74) 505 
71 5 P 23(68) 450 
103 5 43 (92) 
77 5 } 35 (86) 
39 5 5 22(65) 
67 5 
109 5 3 
1 3838 
97 1 3250 3138 
| % 
40 91 4 
14 93 3 
51 93 2 
% 
154 $431 3395 64 15 
3599 3331 63 18 
122 3279 $154 78 5 
109 3476 $245 12 
154 3576 64 16 
192 1629 3239 58 16 
135 3538 3287 67 i 15 
4 


ie COLOR VALUES OF CALIFORNIA WINES 


TABLE 7 
ie Color values of Cabernet wines 
(cell depth 1 mm.) 


Duboseq Dominant 


Wine Munsell : Trichromatic coefficient Brightnes Purity 
color wave length 
hue chrome x % 
; 45 5 4 t/R 192 3591 61 605 15 
46 5 3/6 208 3574 58 599 15 
47 2 5R 2/6 280 3521 51 497¢ 16 
TABLE 8 
Color values of tawny port wines 
(cell depth 1 mm.) 
Wine Trichromatic coefficient Duboseq Trichromatic coefficient Brightness Dominant Purity 
color wave length 
chroma 
48 2.5 R 4/8 79 3516 512 75 80 20 
19 7.5 R 1/10 113 S483 72 16 
50 10) 3/10 76 3387 90 79 RI 14 
51 7.5R 1/10 93 3466 71 7 a5 15 
TABLE 9 
Effects of dilution of wine No. 172-5 with decolorized wine No. 172-5 
Trichromatic coefficients Brightness Domit om Purity Duboseq 
No. 172-5 vave length color 
x y Wi 
100. 3347 3478 1.5 574 15 9 
93.75 3326 3451 92.¢ 574 14 8 
75 3295 116 4.0 74 12 6.5 
S284 195 13.6 574 11 
50 3240 95 573 9 5.6 
25 3186 17.6 572 6 
10 3154 8.4 i 
0 3143 98.7 
TABLE 10 
Effect of dilution of wine No. 8518 with wine No. 8519 
(cell depth 1 mm.) 
Per cent Trichromatic coefficients Brightness Dominan Purity Duboseq 
No. 8518 vave length color 
x y % 
10 1346 3088 70.8 194 7.5 
1 70.2 14 au 
96 69.7 14 RY 
95 347 O78 14 93 
an 1346 O74 68.5 iu 8.5 
ost 107 5 105 
75 3370 4 65.9 197 10.4 108 
70 4 64.5 197 10.5 111 
50 61.0 10s 11.5 12s 
3430 108 14.5 149 
25 $426 295 57.4 19x 14.5 151 
20 $442 293R 5.8 199 15.5 156 
10 $460 127 409 16.5 167 
$464 2923 54.1 149 16.5 170 
4 1466 117 3.8 17. 172 
9 166 f 17 72 
0 47 2917 5 199 17 72 
this was justified. The final group tested was tawny port. The differences when viewed in 15 mm. diameter test tubes. Blends 
aging of tawny port involves a fading of the red and the of 100, 75, 50, 25, and 0% of wine 172-5 when viewed in 15 mm. 
appearance of more and more amber. Commercial standards diameter tubes were detectable visually. Nevertheless, there are 
are variable, and this is refleeted in the color data obtained in small differences in the tristimulus values for all of these wines. 
Table &. It is of interest that slight Dub« seq color comparator differ 
To test more adequately the ability of the various procedures ences were also observed. For the white wines the data in 
in white and red wines the following tests were made. In each Table 9 show that the differences in the tristimulus values are 
ease a standard wine was blended with a wine of similar color sufficient to differentiate between blends of 100, 93.75, 81.25, 
until the visual differences were very small or indistinguishable. and 75% of wine number 172-5. The visual color differences 
The results with white wines are given in Table 9 and with red for 100, 98, 96, 95, and 90% of red wine No. 8518 were small, 
wines in Table 10. The visual color differences for 100, 93.75, in fact, indistinguishable by several laboratory personnel when 
81.25, and 75% white wine number 172-5 were very small and viewed in 10 mm. test tubes. Admittedly, the test is a difficult 


several of the laboratory personnel could not detect any visual one but if the differences can be distinguished in a 10 mm. test 
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TABLE 11 
Tristimulus data with Beckman DU vs. Beckman recording spectrophotometers 


Beckman DU 


Dominant 


Trichromatic coefficients Brightness wave length 
White x y % mu 
standard 
26 730 a4 575 
a5 576 
Red 
standard 2847 63 
40 1633 58 598 
45 53 605 


tube the visual differentiation in a wine glass presents little 
problem. 

For the red wines the data in Table 10 are encouraging. 
For a wine of this spectral characteristic blending with a wine 
of similar speetral characteristic permitted differentiation at 
only 2, 3, 5, or 100) blends. These tests indieate that very 
small color differences in red wines permit adequate color dif- 
ferentiation using color characteristics derived from trans- 
Hission curves, 

The question of the duplieability of CIE values from data 
obtained on two different instruments was also of some interest. 
The Beckman DU and Ratio-Reeording spectrophotometers are 
compared in Table 11, Using the DU as a standard the charae- 
teristies taken from the Ratio-Reeording eurves seem to be 
variable. For this reason where small differences are important 
the Beekman DU should probably be used. 


DISCUSSION 


The problem of which system to use is a difficult 
one, Between the CLE system and others it is easy to 
select the CLE system. However, the average winery 
does not have the necessary equipment and possibly 
not the personnel to calculate the color characteristics 
according to the CLE system. The disadvantages of 
the other systems are obvious. The Munsell plates per 
se cannot be used directly. Specialized equipment is 
necessary for accurate measurements. While the re- 
sults can be converted to the CLE system it is doubtful 
if any time is saved. Standard color solutions are use- 
ful for a single type of wine where all the samples 
have very similar spectral characteristics. But for 
wines of different color characteristies they are very 
poor for characterizing the wines. Winkler and 
Amerine (2/7) needed two standards and these were 
inadequate for many wines. The same is true of photo- 
electric colorimeters with or without filters. There are 
also problems with photoelectric colorimeters using 
round sample holders due to the variable depth of 
sample and possible reflection errors. 

It is our belief that experience with the CLE system 
will dissipate some of the prejudice against its use. 
Naturally, however, the spectrophotometers must be 
accurately calibrated. The standard observer results 
for the tristimulus values give good differentiation in 
the longer wave lengths. In the shorter wave lengths 
discrepancies occur, Jacobsen (10) and Judd (11) 
found that two white oxide pigments, rutile and 
anatase, which have very similar tristimulus values 
with illuminant C are easily distinguishable. With 
very light colored wines the utility of spectropho- 
tometric data in distinguishing the color of wines may 
be called into question. Le Grand (12) suggests that 


Beckman recording 


Purity Trichromatic coefficients Brightness wave Jength Purity 
% x y N 
42 3790 3924 71 39 
23 3563 3650 a5 25 
25 5616 a6 23 
18 3500 61 ADR 17 
17 $629 58 602 16 
17 3591 61 605 17 


this difficulty results from adoption of values for the 
relative luminous efficiency factors for the standard 
observer which are too small in the violet. Further- 
more, while the CIE procedures give unique specifica- 
tion of color the actual color perception for different 
tristimulus values may be the same. Mackinney 
and Chichester (73) show (their Fig. 3) that at a 
dominant wave length of 575 mp a purity of 0.4 and 
a brightness of 70% gives a perceived color match 
with a purity of 2.0 and a brightness of 76. This 
demonstrates that lightness is just one of the color 
characteristics which we must learn to recognize in 
color studies. Similar conclusions are inherent in the 
data presented herein. 

One of the difficult problems of specifying the color 
of red wines is the possible changes in dominant wave 
length as the depth is decreased. Wright (22) found 
the dominant wave length of blood to decrease from 
620 mp to 575 mp as the depth of measurement was 
decreased. Since wines are served in round glasses the 
depth of transmitted light is variable depending on 
the amount of wine in the glass, the size of the glass 
and the level in the glass at which the color is ob- 
served, Although this problem is an aggravating one 
as far as color characteristics derived from transmis- 
sion curves are concerned, the ability of such data 
taken at a constant depth in distinguishing most wine 
types is not questionable. 

The use of abridged color characteristics, such as 
recommended by Trolle et al. (17) and Brandon (5) 
for beer, will be reported in a later paper. 


SUMMARY 


Standardization of the colors of our standard Cali- 
fornia wine types is greatly to be desired. Present 
procedures are inadequate, particularly for distin- 
guishing wines of different spectral characteristics. 

The brightness, dominant wave length and purity of 
51 California wines of 8 different types has been eal- 
culated from their transmission curves. Generally 
good differentiation of types is possible. The limita- 
tions of color standards and of the Munsell system are 
indicated. 

By blending, very small spectral color differences 
were established for a white and red wine. The tris- 
timulus data were adequate for differentiating red 
wines of very small color, differences. White wines 
with small color differences were not so easily dif- 
ferentiated from their tristimulus data. 
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COLOR VALUES OF CALIFORNIA WINES 


There is a fair but not adequate correlation between 


the data calculated from transmission curves obtained 
with a Beckman DU spectrophotometer as compared 
with a Beckman Ratio-Recording spectrophotometer. 
The former is to be preferred. 
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An Appraisal of New Processing 


Methods for Military Foods: 


(Manuscript received August 20, 1958) 


Tue SPECIALIZED FOOD PROBLEMS 
of the Military leading to the introduction of new 
processing methods and new food products require 
for their resolution constant and aggressive research 
and development in cooperation with American in- 
dustry and institutional organizations. The Military 
often has to take the lead in attacking certain prob- 
lems where the objectives have no immediate civilian 
interest. The impact of the Military on developments 
along these lines is clearly presented in the Quarter- 
master Food and Container Institute publication, 
‘*Rations—Yesterday, Today and Tomorrow’’ (13). 
The following are examples: 


1. Canning was developed by Nicholas Appert to 
help feed Naponeon’s armies. During the Civil War 
the canning industry in the United States was greatly 
stimulated. The new process of evaporation of milk 
and the new product, condensed milk, invented by 
Gail Borden in 1856, contributed greatly to the nu- 
trition of troops who were subsisting at that time 
mainly on ‘‘dry’” rations. 

2. World War | gave the soluble coffee industry its 
initial boost. At the end of that war, 42,500 Ibs. were 
being used daily. 

3. During World War I the demand for dehydrated 
foods to supply our Armed Forces overseas was con- 
stantly inereased. By 1918, 6,000,000 pounds of de- 
hydrated foods were produced monthly. 

4. Canned bread got its start in World War II and 
was used to a great extent in Korea. 

5. In the Korean War, with its food logistic prob- 
lems, increased respect was developed for dehydrated 
foods. The need was re-emphasized for extending de- 
hydration to products other than fruits and vege- 
tables, particularly to meats. 

6. In Korea fresh fruits and vegetables were added 
to some menus from hydroponic truck farms located 
in Japan, with important morale benefits. This stimu- 
lated interest in ways and means of extending the 
storage life and distribution of fresh produce. 


The criteria for military foods are: a high order of 
acceptability, nutritional adequacy, space and weight 
saving, storage stability, and ease of preparation 
under conditions of their intended use. Nutritional 


surveys in recent years have shown that our soldiers 
have been adequately nourished (79). However, the 
acceptability of certain ration items, either due to 
the inherent properties of the product or storage 
changes, needs to be improved. The problem is mainly 
one of utility dealing with the last three criteria 
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mentioned, i.e., space and weight saving, storage 
stability and ease of preparation. In this regard 
Colonel J. D. Peterman, past Commandant of the 
Quartermaster Food and Container Institute, has 
stated as follows (11): 

‘*It will come as no surprise to any of you, | am 
sure, that the term ‘atomic warfare’ has come into 
common use. Logistic and strategie methods have 
been undergoing drastic revision. Increased atten- 
tion is being given to the coordination of all elements 
of defense in order to attain the ultimate in the sim- 
plification of supply systems, greater economy in the 
use of our combat forces plus increased speed and 
maneuverability. The nuclear bomb has given us 
and the unfriendly powers—massive striking power. 
All of this means that there has come upon us the 
paramount requirement that supplies must not be 
conspicuous and that our forces must be held in com- 
paratively small, dispersed groups capable of quick 
tactical shifts away from one area and into another. 

‘‘Against this rigid set of requirements we can 
immediately see one important impact on rations. 
Well-equipped, stabilized food storages, kitchens, and 
messing facilities ean no longer be considered feasible 
—neither within the zone of combat nor in the im- 
mediate supporting area. Such a setup would fur- 
nish too attractive a target. Existing rations will 
probably continue to serve special purposes but re- 
search and development has now turned to new feed- 
ing concepts and new rations—such as the so-called 
dehydrated, precooked complete meal."’ 

The needs of the Navy must be recognized for the 
maximum utilization of galley space for food prepa- 
ration and storage. Dehydrated foods which occupy 
only ly the storage space, as compared with non- 
dehydrated, seem to be the answer. On the larger 
Navy vessels freezer and refrigerator space of con- 
siderable size is available. This allows diversification 
of the menu to include frozen milk, meat and vege- 
tables. On our atomic-powered submarines food, not 
fuel, is the item determining distance of travel. 

The Air Force has its specific problems of feeding 
combat and transport crews and fighter pilots. The 
problems here vary from those involved in the use of 
warmed, precooked frozen meals and flight lunches 
to the tube pressure feeding of fighter pilots. 

A review of ‘‘Current Operational Rations Used 
by the Armed Foreces’’ (3) and ‘‘What the Armed 
Forces Require in Foods and Containers’’ (18) has 
provided additional background for this discussion 
of the merits of new processing methods for military 
ration items. The term ‘‘new processing methods’’ is 
defined as a procedure, new or old, which produces a 
product which, compared to existing ration items, 
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better meets military characteristics. The processes 
which will be discussed are canning, refrigeration, 
antibiotics, dehydration, dehydro-canning, and _ ir- 


radiation treatment. 


CANNING 


Canning has for years been the ‘‘standby’’ for military 
feeding, and no doubt still will be in the future, particularly 
for feeding large groups of men. Although high-temperature, 
short-time (HTST) processing offers product improvement in 
many instances, it does not offer help to some of the ration 
items where improvement is needed. Canned meats cannot be 
materially improved by HTST. Formulation seems to offer the 
greatest potential for overcoming this problem. However, 
canned soups, whole kernel and cream style corn, and whole 
milk may be improved in quality and acceptability by HTST 
processes. These items are of military interest. By HTST 
methods whole kernel corn and cream style corn can be given 
sufficient heat treatment to destroy thermophilic bacteria with 
out downgrading product quality. Excellent whole milk ean 
be canned but its storage life is limited, dependent upon the 
temperature of storage. If some cool storage is provided, 
acceptability ean be retained for at least 3 to 6 months.” Uni 
versity of Wisconsin researchers’ have recently announced a 
sterile milk coneentrate which may have possibilities. One 
must realize, however, that there is competition between proe 
esses for many ration items. Dried milks of high aecepta 
bility are now available. These have the advantages of space 
and weight saving and storage stability. 

The Air Foree is presently using individual sized eans of 
solid food whieh ean be opened at take-off or in-flight and 
eaten during the mission. For high altitude feeding, the 
American Can Company has developed a technique for filling, 
sealing, and sterilizing various meat pastes in metal tubes. 
These products are presently under trial by the Air Foree. 


REFRIGERATION 


During World War II the development and use of frozen 
boneless beef (3-way and 4-way) was a significant contribu 
tion (7). Space and weight saving for fresh meat was reduced 
to a minimum. Headquarters, United States Air Foree, in the 
last few years has granted the storage of frozen meat where 
facilities permit. The Air Foree has at least 12 menus of 
precooked frozen meals for flight training (3). 

The Researeh and Development Division, Office of the Quar 
termaster General, has published data on ‘*Optimum Condi 
tions for Storage and Handling of Semi-Perishable Subsistence 
Items.’’ This publication supports the view that refrigerated 
storage would maintain the quality of dry and processed foods 
and would prolong stability to at least five years, 

There is no doubt that refrigeration will be used for mili 
tary rations in peace and war to the extent of the facilities. 
There has been a great expansion in refrigeration warehousing 
space in the last 10 yeurs. Refrigerator storage (32-50° F. 
of processed foods to prevent storage degradation is a definite 
possibility. A report of studies made by the Quartermaster 
General’s Office indicates that the use of refrigeration for 
ration items is economical. ‘‘It eliminates rapid turnover of 
expensive food and curtails the use of food for purposes not 
originally intended. If and when a program of storage of 
operational rations under refrigeration is implemented in over 
seas theatres, less acceptable foods will be served less fre 
quently and our problem of curtailed nutritional intake will 
be simplified’’ (4). 

Combination processes such as antibiotics and refrigeration 
and radiation and refrigeration offer definite possibilities for 
military use. Of particular interest should be the insurance 
value of such processes for food stability in cases of refrig 
eration equipment failure. This is a coneern of the Navy on 
ships during combat duty. 


"The Military demands stability and acceptability for six 
months at 100° F. 


Refrigeration cannot be utilized with the fast-moving mo 
bile Army envisaged for the future. Logistics are simplified in 
ultimate degree. It is for this reason that active research 
efforts are applied to dehydration and irradiation to eliminate 
the need for refrigeration. Wodicka has stated that dehydra- 
tion, radiation, and eanning—separately or together—should 
give us for the first time a non-perishable ration which will 
eliminate the need for refrigeration (7). 


ANTIBIOTICS 


As a result of the extensive work of Deatherage (4) and 
his associates, it has been shown that aureomycin, terramyein, 
and chloromycetin effectively retard spoilage in meat. Beef 
animals infused with aureomycin post mortem via one carotid 
artery produced meat of considerably lower bacterial count and 
longer storage life. The bacterial content of untreated meat 
increased rapidly if the eareass was not chilled soon after 
slaughter. Surface growth of bacteria on carcasses was greatly 
inhibited by aureomyein spray. 

It would seem practical to use chlortetraeyeline and OXY 
tetracyeline-treated beef for frozen boneless 4-way beef. A 
lower original bacterial count would be attained which, with 
the small amounts of antibiotic present, would provide resis 
tance to spoilage in case of refrigerator equipment failure. 
Of greater importance, the product could endure more tempera 
ture abuse in shipping and perhaps reach destinations of con 
sumption the untreated could not reach. 

For irradiation treatment a lower bacterial count in the 
original product may enable a lower radiation dose and less 
off-flavor development 

Use of antibiotic poultry dips for poultry for military use 
has its advantages for both raw and frozen poultry and un 
doubtedly is in use today. The treatment of vegetables (2) 
and fish (14) with antibioties for the purpose of extending 


refrigerator storage life has some military interest. 


DEHYDRATION 


Dehydration, of course, is not a new method of preservation. 
It has been used in all of our recent wars. If we should get 
into a war within the next 5 years, it would be necessary to 
depend upon it again. The dehydration industry feels that in 
case of an emergeney, it can again take care of the needs of 
the Armed Forces. Since the logisties of supplies for the fast 
moving mobile Army of modern times are different from those 
of the past, the need for dehydrated foods for the military is 
perhaps greater now than heretofore 

Since World War II great progress has been made in dehy 
dration. Not only have dehydration procedures been perfected, 
but the importance of reducing the moisture content of dehy 

low | 


drated products to a very low level to produce stable produets 


has been demonst! ed ‘tin package desicention’’ has 
brought about a reduction of the moisture content of the 
product to 1% or less, providing greater stability of the origi 
nal characteristics of the product than previously could be 
attained. 


The four principal methods of dehydrating are (a) spray 


drying for liquids and semi-liquids b) hot air drying for 
vegetables, ‘ vacuum drying for Juices ahd, finally, the new 
freeze drying process, Tressler ( Tischer and Broekman 

15), Goresline (6), and Blau have diseussed the improve 
ment in the technology of thes lehvdration methods which 
have brought about nev nd better dehydrated foods for the 
Military. Specifically, aside from ‘‘in-package desiceation,”*’ 
which produced a greater stability in dehydrated foods, these 


developments are 


1. Preeooked dehydrated foods which ean be reeonstituted 


with cold or boiling water. The following items were listed in 
the Feb. 1957 Maste Menu pples, eggs (whole, dried), 
milk (whole, dried), potatoes (white, diced or granules), soups 


chicken noodle or px ind dehydrated onions. The following 


The universal menu prescribed for U. 8S. Army feeding 
within the continenta! | Ss. A ind, as applicable, overseas, 
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additional products have been made available by work at the 
Quartermaster Food and Container Institute: beefsteak, pork 
chops, beans (green snap), soups (lima bean, eream of onion, 


cream of potato), grapefruit juice, orange juice, and sweet 
potatoes. The 25-in-l1 and 5-in-1 ‘‘quick-serve meals’’ are 
under development and inelude such items as frankfurters and 
beans, chieken and rice, and ehili with beans. 

2. Freeze-dried meat, an important development with great 
potentials for the Military. When dehydrated to 2% moisture 
or less, a stable product is obtained. Rehydration is rapid and 
quality is exeellent. Unfortunately, it takes 20-24 hours to 
dehydrate a steak. Consequently, production is slow and 
costly. The cost of freeze-drying beefsteaks is approximately 
45¢ per lb. of dried product, or 15¢ per Ib. of original or 
rehydrated product. Attempts have been made to justify this 
original high production cost by the lower shipping eost. Com- 
paring the freeze-dried against canned meat for 2000 miles 
shipment by rail, 2400 by boat, and 1000 miles by plane, the 
break-even point for the cost of processing and shipping com- 
bined is about 200 miles from the final destination or supply 
depot. 

3. Dehydrated tomato juice and orange juice. These are 
relatively new products. Both may be prepared satisfactorily 
by the ‘* puff’’ vacuum technique or, for the highest quality, by 
vacuum dehydration. Both orange and grapefruit ‘‘erystals’’ 
are being commercially produced by this precess today. 

4. Dehydrated peas, corn, lima beans, and green beans. 
These products are now very successfully dehydrated and have 
excellent retention of quality factors. 


DEHYDROCANNiNG 


This process involves the evaporation of about half the 
water and subsequent processing in the ean (4S). It has been 
particularly sueeessful on sliced apples. This product is being 
produced commercially in No. 10 cans and has reeeived favor 
able reception by pie bakers and institutional users. Beeause 
of the space and weight saving, this product is of interest to 
the Military. Pears have also been successfully eanned by this 
process, but for many other fruits the process has not been 
particularly encouraging. 


RADIATION 


Considerable diseouragement has prevailed over the future 
of radiation steriilized foods sinee it was reported that a 
minimum dosage of 4,800,000 rep was ealeulated for the de 
struction of Cl. botulinum (2). Yet, we find pork loin steri- 
lized with this dosage coming through with a favorable ae 
ceptability in recent Fort Lee tests. Morgan and Pomerantz 
(10) have reported on pork loins which were irradiated and 
stored for 9 months at 70° F. Color, acceptability, and nutri- 
tive value were retained over this period. Sliecd baeon (low 
salt) has been irradiated and stored at both room temperature 
and eool storage with excellent results. These products, like 
all others tested, have been proved to be safe toxiecologieally. 
The faet that milk can be sterilized with an aceeptable flavor 
by removal of the volatiles during the irradiation process (12) 
has been most encouraging. The important research and de- 
velopment work conducted under the Quartermaster Food and 
Container Institute Radiation Program has shown that pork 
loin, bacon, chicken meat, smoked fish, crab meat, and sweet 
potatoes can be preserved by radiation in eans and stored for 
several months without substantial change in flavor (17). 

Costs of radiation sterilization of foods have been projected 
in the range of 2 to 5 cents a pound. Mechanical generators 
of food plant capacities are becoming more realistic every 
day. Since costs are projected on a dosage basis, pasteuriza- 
tion treatments should be much cheaper than sterilization. 

Pasteurization with low dosages may be used to extend the 
cool storage life and temperature abuse of fresh meats and 
poultry. The storage life of citrus products and strawberries 
has been extended by a faetor of 4 by radiation surface treat- 
ments. Of particular importance in this regard is the treat- 
ment of pre-wrapped sandwiches. When sealed in flexible 


wrappings and ‘‘pasteurized’’ by low-dosage radiation, sand- 
wiches may be kept fairly fresh for several weeks. Presently, 
the Air Foree prepares sandwiches not longer than 5 hours 
before they are eaten in flight. Even then there is always the 
danger of staphylococcus food poisoning. 

Other uses for radiation of foods for military purposes are 

most promising. These are: 

1. Prevention of insect infestation in flour. When stored 
for 9 months at 70° F., satisfactory baking properties 
were retained. 

2. Extension of shelf life of baked goods. 

3. Inhibition of sprouting of potatoes. 


Favorable results have been obtained, in several instances, with 
low-dosage treatments of fruits and vegetables other than those 
mentioned, Since these products in most instances can be most 
favorably preserved by other processing methods such as can 
ning and dehydration, they are omitted from this portion of 
the diseussion. 

Tressler (17) has stated ‘‘from a military standpoint it is 
probable that many foods may be radiation sterilized for use 
in feeding the troops behind the lines; others may be ‘ pasteur 
ized’ in order to give a greater variety of rations to men in 
the front lines.’’ 


CONCLUSION 


Each of the methods of processing food which has 
been discussed is in competition with one or more 
other methods. In this regard, the statement by 
Colonel J. D. Peterman (71) regarding radiation 
treatment of foods seems most appropriate: 

would like to... exemplify another difference 
between military and commercial objectives in food 
research and development. The Armed Forces are 
relying on foods preserved by radiation to offer, 
among other advantages, an alternate food resource 
in the event of atomic warfare. You are all familiar 
with the fact that one of the principles of Armed 
Forces procurement is to have a diversity of supply 
resources. That is one of the reasons why industrial 
mobilization exists. Radiation-processed foods should 
reduce the burden on other modes of food preserva- 
tion and increase as well the variety of foods avail- 
able for use in combat zones. We are also antici- 
pating that radiation-treated foods will fulfill that 
desire for freshness of taste and texture. In Korea 
we partially achieved this goal the hard way—by 
producing fresh produce by hydroponic farms in 
Japan and flying it in.”’ 
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Use of Chlorine Dioxide for Cannery 


Sanitation and Water Conservation ° 


Manuscript received September 24, 1958 


anon of potable water 
supplies is an increasingly important consideration in 
industries utilizing large volumes of water tn their 
processing operations. Food processors must use some 
scheduled sanitizing treatment if they are to operate 
in a manner consistent with the public interests which 
they serve. 

Chlorination of in-plant water supplies (2, 3, 4, 5, 
7) is widely practiced in the canning industry, but 
has not been completely successful in controlling bae- 
terial build-ups in reused cannery water. High 
organic material levels often prevent suecessful re 
chlorination, since chlorine reacts quickly with or- 
ganie matter. Chlorine dioxide, which does not react 
rapidly with organic matter, appeared a_ potential 
answer. 

Chlorine gas (4, 6) and chlorine dioxide (7) have 
been reported as useful in maintaining potable water. 


In the use of chlorine gas, the bactericidal action is 
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caused by the hy pochlorous acid formed when the gus 
reacts with water. Reports (6) indicate that this type 
of chlorination of recirculated water is not entirely 
satisfactory as the high level of organie material in 
the water makes breakpoint chlorination impractical. 
The use of chlorine dioxide has been successful for 
flavor and odor control of drinking water (7). This 
compound is an efficient germicide in the presence of 
organie mattter; with its use, breakpoint chlorination 
is not a necessits 

The substitution of chlorine dioxide for chlorine in 
treating the water supply of a cannery in Maine 
eliminated off-flavors due to chlorophenols caused by 
the interaction of chlorine with phenolic material 
present in the water supply (1) 

As an outgrowth of this and other field work, the 
study reported in this paper was initiated to investi- 
gate the bacterial and sporicidal ability of chlorine 
dioxide and chlorine solutions both in the laboratory 
and in a canning plant during two packing seasons 


with both peas and corn. 
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EXPERIMENTAL PROCEDURE 


The studies were conducted at the Green Giant Company’s 
Blue Earth, Minnesota plant, during the 1956-57 seasons. In 
brief, the work consisted of taking water and product samples 
at suitable intervals from various key unit operations, testing 
for chlorine, and determining total bacterial counts. Results 
of these tests, taken over a period of several days, were then 
analyzed statistically. The schematic diagram in Figures 1 
and 2 best explains the use of water in this study. Detailed 
procedures covering sampling and data analyses will be found 
under Sampling Procedure. 
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SAMPLING PROCEDURE 


Pea and Corn Operations 


Phase 1. Three days of sampling with no treatment other than 
normal in-plant chlorination. 

Phase 2. Three days of sampling with in-plant chlorination of 
fresh water, plus chlorine dioxide treatment of once- 
used water. 


The experimental design for the 1957 corn pack was identical 
with that of the 1956 study except that some sampling stations 
were changed to explore aspects of chlorine dioxide use not 
studied in 1956. In addition the effeet of chlorine dioxide on 
thermophilic flat-sour spores was investigated. 

Samples for bacteriological analysis were taken from each 
unit operation at 2-5 minute intervals, and simultaneously 
checked for free chlorine residuals by means of a Wallace and 
Tiernan ortho-tolidine (O.T.) color comparator. In the 1956 
studies the chlorine dioxide concentrations were determined 
by multiplying the O.T. test by five sinee only 4% the total 


available chlorine present as chlorine dioxide shows as free 
chlorine. 

In 1957, a modified ortho-tolidine arsenite test was used to 
measure total residual chlorine, available chlorine as chlorine 
dioxide, free chlorine residual, and combined chlorine to 
eliminate interfering substances (7, 8). 

For studies of the sporicidal properties of chlorine dioxide, 
the concentration of ehlorine and chlorine dioxide were deter 
mined by the O.T. color comparator. It was found that with 
chlorine dioxide in demand free water, the O.T. flash test was 
only 44 of the iodometrie test. Therefore, the O.T. test was used 
for determining the concentrations and this reading was multi 
plied by five to give actual concentrations. 

All bacteriological samples were collected in sterile test 
tubes containing 0.5 ml. of a 0.1N sodium thiosulfate solution, 
and total plate counts made on a tryptone glucose extract agar 
(Difeo). Plates were incubated at 30° C. for 24 hours prior to 
counting. 


CHLORINE DIOXIDE GENERATOR 


The chlorine dioxide generator installed in the Blue Earth 
plant (1956) was used to treat recirculated water for fluming 
eut corn to various unit operations. The generator consisted of 
a proportionating pump, mixing chamber, and a 50-gallon stone 
erock for the sodium chlorite solution. Briefly, the unit sup 
plied chlorine gas and sodium chlorite at a 1:1 ratio to a re 
action tower, where at a pH range of 3.0 to 3.5, chlorine dioxide 
and sodium chloride were formed. This chlorine dioxide solu 
tion was fed into the recirculated water system after the water 
had been used to flume the peas or corn from the gravity 
separator to the final inspection belt. 

The sodium chlorite solution may be prepared in any concen 
tration varying from 1 lb. in 8 gallons of water to 2 lbs. per 
gallon. 

With a 1:1 ratio of chlorine gas to sodium chlorite, the 
following chemical reaction may be assumed: 


2 NaClO, + Cl, ———> 2 ClO, + 2 NaCl 


Chlorine dioxide solution has a characteristic yellow-green 
eolor. This color will vary with the quantity and concentration 
of the chlorite solution. If the green color is not present, 
chlorine dioxide is not being generated and the equipment 
should be checked. 


DATA ANALYSIS 


In this study, the following experimental design was used at 
sampling point: 


Sampling Station 


0000000 
S: S, 900 §, 
where: T =Sampling Times (9) 
S = Samples drawn at each time (2) 


The resulting data were analyzed by standard statistical 
methods appropriate to this experimental design. 


RESULTS 


Chlorine dioxide and chlorine solutions as sporicidal agents. 
One of the major bacteriological hazards of processors of low 
acid vegetable products arises from thermophilic spore formers. 
The thermophilic flat-sour organism is particularly insidious 
and sinee no satisfactory bactericidal agent for control has 
been developed, the thermal process and well regulated can 
storage temperatures must be relied upon at this time for con 
trol. The effeet of chlorine and chlorine dioxide on T.F.S. No. 
1518-42 suspension from the Continental Can Company culture 
collection was examined in M/120 phosphate at pH 7.20. 
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Spore reduction by chlorine and chlorine dioxide solutions 
could be demonstrated only by exposing spores to a mild heat 
treatment (15 min. @ 212° F.) prior to contact. Presence or 
absence of organic matter (W. K. Corn infusion, pH 7.20 in 
M/120 phosphate) bactericidal solution coneentration, and ex 
posure time showed no great differences between chlorine and 
chlorine dioxide. Major count reduction took place during the 
first minute of exposure. 

In this work it was found that the demand of corn-infusion 
water to maintain a free residual using chlorine was twice that 
for chlorine dioxide. With chlorine, slightly obnoxious odors 
developed up to 5 p.p.m., worsened to 14 p.p.m. and then 
lessened. Odors from chlorine dioxide solutions were not objee 
tionable to 20 p.p.m. 

Owing to the low level of flat-sour contamination in the fae 
tory’s operations, no evaluation of the available data was 
practical, 


W. K. CORN—1956 


As shown in Table 1, without chlorine dioxide treatment, 
total bacteria counts on produet and in the water increased 
drastically. 


TABLE 1 
1956 corn study. Total bacterial count per milliliter 


In plant Variable Variable Variable 
chlorina- No. 12 No. 22 No. 3 
tion only 


Sampling point 


1. Kernels from final 
inspection belts 61,100 767,611 146,022 144,444 
Water from Reclaiming 
Tank 1 (water after 
first use)... ‘ 406,000 
Dewatered kernels be 
fore kernel washers 
Water from Reclaiming 
Tank 2... ‘ 234,777 238,022 269,000 71,997 
Water before ear 


washers (water prior 


543.370 606,666 196,811 


1,052,444 1,134,000 263,333 


to last use) 

Water after use in ear 

washers (water after 

last US@).....0000 186,544 1,868,823 130,517 | 233,156 

1 Variable No. 1. Same as In-Plant Chlorination except water from 
Fine Screen Tank used in sprays at ear washers, huskers, cob belt and 
flume and husk and kernel conveyor belts 

2 Variable No. 2 Same as Variable No. 1 with chlorine dioxide 
added to Fine Screen Tank 

> Variable No. 3 Same as Variable No. 1 with chlorine dioxide 
added to Tank No. 1 

‘Fresh Water 


Adding chlorine dioxide to the fine screen tank to give a 
residual of 10 p.p.m. greatly reduced the bacterial population 
in this water as indicated in Table 1 under variable No. 2 for 
water before ear washer. Product counts dropped correspond 
ingly although not to the level found when only fresh chlori 
nated water was used in the sprays. 


The very low counts found in the chlorine dioxide-treated 
water suggested a final variable in which chlorine dioxide was 
applied to Tank 1 water. A residual of 0.7—1.0 p.p.m. in this 
water improved the bacterial condition of water in Tanks 1 and 
2, although condition of the final product remained the same. 


With regard to residuals, a 10 p.p.m. residual of chlorine 
dioxide dropped only to 2.5 p.p.m. in passing through the ear 
washers, indicating an unexpected residual tenacity. On addi 
tion of chlorine dioxide to tank 1, this was further evidenced by 
a 0.5 p.p.m. residual in water after the ear washers when a 
0.7 p.p.m. residual was achieved in Tank 1. 

At the outset of the 1957 work, arrangements were made to 
introduce chlorine dioxide into the flotation washers which are 
actually pea gravity separators. These separators operate dur 
ing corn pack with a closed recirculation of water to which 
fresh make-up water is constantly added. It was hoped that 
this water could be bacteriologically improved by the addition 
of chlorine dioxide. This did not prove to be the ease. Heavy 
intolerable chlorinous odors built up when sufficient chlorine 
dioxide was added to give a trace residual. The odor might 
have resulted from the build up of chlorine in the water in 


excess of that used in generating chlorine dioxide, although this 
is not known to be so. Consequently, this part of the experi- 
ment was abandoned. 

Bacteriological results of the 1957 corn study are listed in 
Table 2. 


TABLE 2 
1957 corn study. Total bacterial count per milliliter 


In-plant 
In-plant chlorination plus 
ilorination chlorine dioxide 
only treatment of 
reclaimed water 


1. Kernels from final inspection 
belt 9,500 54,640 
Water from Reclaiming Tank 1 
water after first 3,500 11,350 
Dewatered kernels after the 
kernel washers 000 37,140 
Water after pumping kernels 
to kernel washers 
Water from Reclaiming 
Tank 2 97,000 
Water from Fine Sx 
lank 3,000 
Water after use in ear 


washer 


Use of chlorine dioxide drastically reduced counts. It was 
found that a chlorine dioxide residual of 2.0 p.p.m. in Tank 1 
generally gave a trace residual in water after the ear washers 
just before disposal. Tank 1 water, where chlorine dioxide was 
added, had the lowest counts with a gradual inerease in counts 
up to the fine sereen tank. No explanation of increase in kernel 
bacteria count from the washers to the final inspection could 
be found. 

Results of the 1957 pea study are given in Table 3. 

As in the 1957 corn study, a great reduction in bacteria 
counts resulted from use of chlorine dioxide. It is of interest 
that counts on peas did not rise as a result of passing through 
the gravity separators; also, the heavy contamination on in 
coming peas is removed in the blanchers and by fresh water 
sprays in the blanecher discharge reels. 

Total counts on peas in this study after the blancher with 
out use of chlorine dioxide should not be considered high. In 
this regard, trace residuals of chlorine could be detected after 
one use with a 0.25 p.p.m. initial residual. When onee-used 
water was treated with chlorine dioxide to a 3.5-4.0 p.p.m. 
residual, the destoner flume water gave up to a 2.5 p.p.m. resi 
dual and at least a trace residual just before ultimate disposal. 

Again, the low levels of thermophilic flat-sour contamination 
prevented study of the effeet of chlorine dioxide on the spores. 


TABLE 3 
1957 pea study. Total bacteria count per milliliter 


In-plant 
In-plant chlorination plus 
orination chlorine dioxide 
] treatment of 
reclaimed water 


Peas at the 
before the 
Peas from tl 
the gravity separ 
Water from Re 
water ; 
Water from Re 
water after s¢ 
Water fre 
water prior 
Peas from flum: 
stoner- washers 
reels before the 
Peas after the 
the blanchers 


r after fir 


DISCUSSION 


Whole kernel corn. The water treated by chlorine dioxide 
had a mueh lower average total bacterial count than the in 
plant chlorinated water when water samples were drawn after 
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the earwasher and after the gravity separator. The water 
treated by chlorine dioxide in all reclaiming tanks had a 
signifieantly lower average total bacterial count than the in- 
plant chlorinated water. It is, therefore, concluded that the 
effect of treating the water with chlorine dioxide was apparent 
even after this water was reused. 

After the gravity separator the kernels which had been in 
econtaet with chlorine dioxide-treated water had a lower average 
total bacterial count than the kernels in contact with in-plant 
chlorinated water. This effect was still apparent when the 
kernels were sampled at the end of the inspection belt. 

Peas. The initial average total bacterial counts of the peas 
used in the chlorine treatments were not significantly different 
even though the two water treatments were used in the plant 
approximately a week apart. This faet indicated that the bae 
terial contamination of the two lots of product separated in 
time was uniform and that any signifieant decrease in bacterial 
count after the product was in contact with the water treated 
by the two different methods was due to the bactericidal action 
of the treatments, not to initial differences in total bacterial 
counts, 

After blanching, the products in contact with chlorine 
dioxide-treated flume water showed a substantially lower aver- 
age total bacterial count than the product flumed to the 
blancher by in-plant chlorinated water. This effect was still 
very highly significant after the gravity separator. Further- 
more, there was no significant decrease in average total bac- 
terial counts after the blancher and after the separator, even 
though the peas were flumed to the separator by water treated 
by the two methods. This fact indicated that the greatest bae- 
tericidal effeet of chlorine dioxide oecurred at the blancher and 
that no further reduction in the average total bacterial count 
resulted from the use of chlorine dioxide treated water when 
the product was flumed to the gravity separator. 

Reclaimed tank water treated by chlorine dioxide had a 
much lower average total bacterial count than when in-plant 
chlorinated water was used. This was true for all three reclaim- 
ing tanks. 

Flavor. The delicate flavor of some canned vegetables, such 
as peas, is frequently detrimentally altered by water treatment 
additives. For this reason, peas were canned in solutions con- 
taining 5, 10, 50 and 100 p.p.m. of chlorine dioxide. Although 
high coneentrations of chlorine dioxide (50 and 100 p.p.m.) 
eaused disagreeable off-flavors, no detrimental effect was 
noticed at levels of normal use, and it should be noted, peas 
are packed in brine containing no chlorine dioxide. 


WATER CONSERVATION 


The prime object of the study was water conserva- 
tion. The volume of water saved varied. During the 
corn pack, reused water was substituted for fresh 
water in 13 ear washers, each of which requires 10 
gallons per minute. In addition reused water replaced 
fresh water at the huskers, cob belt sprays, flume, 
and also for the husk and kernel conveyor belt sprays. 


The pea box washer, in which 80 gallons per minute 
reclaimed water was substituted for fresh water exem- 
plifies pea pack operations. In addition, used water 
replaced fresh water in the seavenger reels of Tanks 
1 and 2, and in waste flumes from the gravity 


separators, 
SANITATION 
Only minor deposits of slime were detected on 
equipment and belts containing or being sprayed 
with water containing chlorine dioxide even after 
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many hours of factory operation. The slime detected 
was granular and easily removed. The granular film 
was similar in nature to that observed on equipment 
adequately treated with chlorinated water in other 
studies. When in-plant chlorination alone was used, 
however, slime was detected within 12 hours after a 
major clean-up. 

Much of the effectiveness of chlorine dioxide can be 
attributed to its bactericidal residuals in the presence 
of organic matter. In addition, no obnoxious odors 
are generated. 


CONCLUSIONS 


Chlorine dioxide treatment of once-used water is 
highly effective in controlling bacteria and slime for- 
mation in pea and corn canneries. The persistent 
residuals and the lack of reaction with ammonia nitro- 
gen make possible one-point rather than multiple- 
point application as required in rechlorination of used 
water. Bactericidal residuals maintained in used 
water do not result in generation of offensive odors in 
the factory nor do they appear to result in off-flavor 
in the product. Total bacteria counts on product were 
significantly lower when chlorine dioxide was used. 

Chlorine dioxide cannot be considered more effec- 
tive than chlorine in controlling thermophilic flat-sour 
spores. Chlorine dioxide residuals are more easily 
maintained in the presence of organie matter without 
generation of nitrogen trichloride; therefore, in- 
directly, chlorine dioxide may be considered a more 
effective sporicide. 

Substantial savings in water may be _ realized 
through reuse of water treated with chlorine dioxide 
to control bacteria. 
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Relation of Chemical Composition and Some 


Physical Properties to Potato Texture: 


(Manuscript received July 19, 1958) 


is judged largely by the texture of the cooked tuber. 
It is generally agreed that boiled, mashed, and baked 
potatoes should have a moderately dry to dry mealy 
texture (8). 

Several measurable factors have been shown to be 
related to texture, but specific gravity has most often 
been found to be correlated with potato texture (2, 
4,9). Although the use of this factor has been sug- 
gested as a practical method for quality separation 
of potatoes, it has been demonstrated that quality as 
measured in this manner was influenced by fertilizers, 
maturity, cultural methods, variety, locality, soil, 
seasonal variations, and by handling and_ storage 
conditions (3,7, 10). Consequently, there still exists 
a need for information concerning the relation of 
variations in potato texture to chemical composition 
and physical properties. In a recent study it was 
indicated that maximum relative viscosity of suspen 
sions of lyophilized tissue when gelatinized in a Bra- 
bender Amylograph was associated with mealiness 
(11). The present study was undertaken to deter- 
mine whether or not certain physical properties and 
chemical compositional factors were related to vari- 
ations in texture. 


EXPERIMENTAL 


The potatoes utilized for this study were produced during 
the 1956 season. The varieties, Russet Burbank, Sebago, and 
Katahdin were grown on organie (muck) soil; the varieties 
Kennebee, Red Pontiac, and Early Gem were grown on sandy 
loam soil. Tubers were held in storage at approximately 50° F., 
until evaluated. Data collected should be typieal for potatoes 
produced in Indiana, Other than irrigation on the sandy loam 
soil, the potatoes were grown under standard cultural practices 
and harvested at maturity. Potatoes of U. S. No. 1 grade were 
used in all eases. The specifie gravity was determined for four 
3.63 kilogram lots from each variety with a potato hydrometer. 

Organoleptic tests. Texture qualities of potatoes were de 
termined by a trained panel. Panel members represented both 
a wide range of ages and a variety of areas of the United 
States. To assure uniform sampling, one eylindrieal plug of 
one centimeter in diameter was cut from the central region of 
each of 20 randomly selected tubers from a variety. The 
potato plugs were boiled for 10 minutes in distilled water. 
The ratio of water to potato was two to one. Samples were 
served warm without the addition of salt or other seasoning. 
Samples were served according to the Plan 11.4, a balanced 
incomplete block design, deseribed by Cochran and Cox (5). 
Three samples were served at each session. Panel members 
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were trained to score the samples for texture in an ordinal 


arrangement of one to three; they assigned a seore of 1 to 
the soggiest sample and a score of 3 to the mealiest sample. 
Each variety was seored by the panel 5 times, giving a total 
of 50 judgments per variety. 

Measurement of moisture by conductivity. Ten potato plugs 
from each variety prepared in the same manner as those used 
in the panel analyses except eut to uniform 4-centimeter 
lengths were used in this study. 
trodes were fitted on the two ends of the cooked potato plug 


Polished copper plate elee- 


and connected to the RX circuit of a Bouyoucos Bridge. Con 
stant and equal pressure across the eleetrodes was applied 
with a non-conducting expandable band. The resistance to 
flow of current through the potato was measured on each plug 
of the variety lots. 

Moisture values were then determined by. drying the same 
sample plugs in an air-oven for 24 hours at 105° F. The mois 
ture content analyses were repeated with uncooked potato plugs. 
With these values, any change in moisture content of the tissue 
during the cooking process would he known. 

Determination of chlorine. For the analysis of chlorine, the 
A.O.A.C. method 
in the official procedure were necessary for adaptation of the 


was generally followed, but a few changes 


method to a plant product with a high content of earbohy 
drates. Each of the 10 samples of a variety consisted of one 
evlindrieal potato plug sliced into dises of 1 mm. thickness. 
After weighing, the samples were transferred to acid-cleaned 
poreelain crucibles. The samples were moistened with 25 ml. 
of 5% NazCOs solution and slowly evaporated to dryness. It 


was found that the addition of 25 ml. of 5% NazCO, solution 
Was necessary to prevent the loss of chlorine in ashing on a 
hot plate. Ashing was completed in two phases. First, the 
samples were ignited as thoroughly as possible at a temperature 
not exeeeding dull redness (approximately 525° C.). Samples 
were then cooled, extracted with hot demineralized water, 
filtered through a 9 em. Whatman No. 44 filter paper and 
washed. Filtrates were collected in 100-ml. volumetrie flasks. 


Filter papers and residues were returned to the respeetive 
erueibles and ignited to ash. Each ashed sample was dissolved 
in 20 ml, of a one-to-four dilution of HNO,, filtered through a 
9 em, Whatman No. 44 filter paper, and washed thoroughly 
with hot demineralized water. Filtrates from the second extrae 
tion were added to respective filtrates from the first extraction, 
and diluted with demineralized water to 100 ml. 

To the prepared sample solutions, 3 ml. of 5% AgNOs were 
added. This quantity of AgNO, was found to be the proper 
amount to precipitate the chlorine anions in solution, Addi 
tion of more than 3 ml. would have resulted in more than an 
acceptable exeess of AgNOs. The treated solution was heated 
to 90° C, and allowed to stand 24 hours in the absence of light. 
After the AgCl was coagulated, samples were filtered through 
prepared Gooch crucibles and washed with dilute HNOs acid 
until the washings were clear of AgNOs. Precipitates were 
dried at 150° C., cools 

Viscosity measurements. Changes in viscosity of potatoes 
during the cooking period were determined by use of a Brook 


, and weighed. 


field Viseometer. Ten samples were prepared of each variety. 
Each sample was composed of 150 g. of equal length eylindrieal 
potato plugs. All samples were ;cooked in boiling distilled 
water. The ratio of water to potato was two to one. Samples 
of each variety were cooked 5, 7, 9, 10, 11, 12, 13, 14, and 15 
minutes with a constant-rate hot plate. After each sample was 
cooked, drained, and air-cooled to room temperature, it was 
transferred to a Waring blender, and blended with 100 ml. of 
distilled water for 
was transferred to a viscometer cup 


minutes. From the blender, the sample 
Viscosity readings were 


. 
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taken after a 2-minute operating period which allowed the 
instrument to become stabilized. Dilution of the potato slurry 
was necessary to obtain viseosity values within the range of 
the instrument. 


RESULTS AND DISCUSSION 


Organoleptic tests. Texture scores were taken as 
the criterion for mealiness or sogginess. The total of 
the value assigned by the panel was taken as the tex- 
ture score for each variety. The varieties are shown 
in order of degree of mealiness in Table 1. The high- 


TABLE 1 


Texture scores of six potato varieties differing in specific 
gravity and chlorine values 


mg. Chlorine per 
100 gram sample 


Texture Specific 


Variety 
score gravity 


Russet Burbank 27 1.0788 
Kennebec 109 1.0716 
Katahdin 101 1.0731 
Sebago 96 0770 
Red Pontiac 87 0598 


Early Gem 80 0575 


r with texture scores 0.945** 
Significant at the 1% level 


est possible total score would be 150 for the mealiest 
variety; and the lowest possible total score would be 
50 for the soggiest variety. 

An F value of 12.4 was obtained from the analysis 
of variance of texture scores. This value was highly 
significant at the 17 level which would indicate that 
the differences in texture scores were due to varietal 
characteristics. High fluetuations might have been 
expected among the individual judgments; however, 
there was a majority and in some cases near unani- 
mous agreement in the serving blocks. 

The specific gravity values shown in Table 1 are 
average values of 4 lots of each variety. The varia- 
tion in specific gravity among lots within each variety 
was very small. A significant relationship was indi- 
cated between the texture scores and specific gravity. 
This has been reported by numerous investigators 
(3,4). 

Relation of chlorine content and texture. The chlo- 
rine values which are averages of ten determinations 
of each variety are shown in Table 1. It was reported 
in an earlier study (6) that some chlorine-containing 
fertilizers caused a reduction in the specific gravity of 
potatoes. If this were true, then it would be reason- 
able to believe that chlorine content of tubers was 
inversely related to texture. 

The results of this study indicated that there was 
a direct relationship between chlorine content and 
texture score for Russet Burbank, Katahdin, and Se- 
bago varieties grown on organic soil (r= 0.97**). 
However, these same factors were inversely related 
when considering those varieties grown on sandy 
loam soil (r = —0.83*). Because of the possible soil 
interaction in this study, the relation of chlorine and 
texture is uncertain. It is possible that chlorine is 
directly related to potato texture within the range of 
chlorine found in the organic soil in which the three 
varieties were grown. At an undetermined higher 


level, additional chlorine might have caused a redue- 
tion in specifie gravity and texture score. 

Relation of conductivity and moisture characteris- 
tics to texture. The data obtained in these studies are 
given in Table 2 together with the respective texture 
scores. Although there was a small variation in mois- 
ture content between varieties, this variation was not 
consistent with conductivity values. Additionally, no 
obvious association was found between conductivity 
and texture scores. Yet, to the taste, it appeared that 
a significant difference in moisture content did exist 
between cooked, mealy and soggy potato tissues. Eval- 
uation of variations in bound and free water in 
relation to texture should be considered in future 
research. 


TABLE 2 


Conductivity, and moisture characteristics of potato tissue in 
relation to texture of six potato varieties 


Moisture Moisture 
Ohms content content 
resis cooked uncooked 
tance plugs plugs 

dry basis dry basis 


Moisture 
change 
during 
cooking 


Variety Texture 


% % 


Russet Burbank 27 5,300 88.07 77.41 + 10.66 
Kennebec { 6,100 88.06 83.62 4.44 
Katahdin........ 5,080 85.12 7 7.04 
Sebago.... aiid 96 5,400 87.65 9.55 + 8.10 
Red Pontiac........... 7,600 88.54 5.2 3.3 

Early Gem............. 6,300 88.05 3 + 1.95 


with texture scores 0.554 0.09 - 0.93** 
with specific gravity 0.94** 


Data in Table 2 for moisture content of uncooked 
tissue did show some degree of association with tex- 
ture scores as would be expected (r= —0.72*). In 
this area of study, the most striking relationship with 
potato texture and specifie gravity was the per cent 
increase of moisture content during the cooking 
process. The data indicated that tubers with higher 
texture scores and specific gravity values absorbed 
more water during the cooking process, yet resulted 
in a dry mealy texture. 

Relation of potato slurry viscosities to quality. The 
results obtained from the viscosity measurements, 
texture scores, and specific gravities are shown in 
Figure 1. Characteristic relative viscosity changes 
during the heating period were found for each variety. 
Generally, with higher texture scores the samples 
gelatinized more rapidly and attained a higher maxi- 
mum relative viscosity. The three varieties, Red Pon- 
tiac, Early Gem, and Kennebec, which had the lower 
specific gravities exhibited similar viscosity curves 
while those varieties of higher specific gravity exhib- 
ited less similar curves. These curves indicated that 
shortly after reaching the maximum relative viscosity, 
a marked reduction in viscosity occurred. This could 
be the result of excessive cell rupturing and eseape 
of gelied starch. 

The maximum relative viscosities were related to 
texture scores (r= 0.791*), but they were found to 
be more closely correlated to specific gravity (r= 
0.89**). Although these relationships are significant, 
it is thought that more knowledge of the starch molec- 
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Only Morton offers you the right salt, in any form- 


Morton ‘999' Salt is the highest purity salt commer- 
cially available everywhere in the United States. ‘999’ is 
a low price, premium grade salt entirely free from bit- 
ter calcium and magnesium compounds that can 
distort flavor. Morton ‘999’ is always 99.9% clean, pure 
sodium chloride, exceptionally low in the trace metals 
copper and iron. 

What's more, ‘999’ quality never varies from ship- 
ment to shipment whether you buy a bag or a carload. 

Morton also offers you high purity ‘999’ Salt in handy 
tablet form. You get tablets that are always the exact 
weight, size and blend you require for accurate flavor 
control. 

Morton combination tablets are precision made to 


your exact requirements. You can order Morton Salt 
blended in unvarying amounts with ascorbic acid... 
spices... citric acid... sulphur...M.S.G.... calcium 
chloride and other flavoring agents. Tablets come in 
10-grain to 400-grain sizes. 

Morton offers a complete line of tested and approved 
dispensers to help you reduce labor costs, eliminate 
waste and assure better flavor control through accu- 
rate dispensing of seasonings and preservatives. 
Technicians are available to help you select and install 
the dispenser or brinemaker best suited to your needs 
... toassist with initial use and provide regular follow- 
up maintenance to assure efficient, trouble-free opera- 
tion that saves you time and money. 


All Dispensing and Brinemaking devices are installed and serviced 
by Scientific Dispensing Company Division of Morton Salt Company. 
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and dispensing service to meet your special needs 
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The amazing Flocron Liquid Dispenser works elec- 
tronically—remote controls permit you to ‘‘dial’’ the 
exact amount of liquid ingredients required for various 
ute. Can be 
* one rated on existing equipment without revising ex- 
isting production lines. 


The Salt Tablet beteaogy automatically deposits salt 
tablets in a ny as 700 cans a minute. Guaranteed 
accuracy. Automat models W work on a ‘'no can, no 
tablet’’ and a ‘'no tablet, line stops’ basis. Depositors 
come in special sizes... will place tablets in narrow 
mouth bottles, cans and jars. 


The Morton Mode. -E Brinemaker is specially designed 
to produce up to8 ) gals. of brine per hour from re adily 
available ‘999’ Salt. No space-wasting storage tank 
needed. No ne¢ i fo orc ostly shutdowns for cleaning out 
sludge or impurities. 


The Bulk Salter Machine dispenses salt, sugar, M.S.G., 
and other seasonings in dry form. Serves up to 400 
cans per minute—if no can is present, no seasoning 
is released. Machine can be filled and supervised by 
unskilled labor. 


Write today for more information! 


We'll be happy to send you more 
information about high purity 
Morton ‘999’ Salt...the Model E. 
Brinemaker...Flocron Liquid 
Dispenser... Bulk Salter Machine 
or the Salt Tablet Depositor. 


Dept. FT 3, 110 No. Wacker Drive, Chicago 6, Illinois 


184C 


|» 
| 
| 
= | 
INDUSTRIAL DIVISION | LP 


y NEVER BEFORE 
SUCH SUPER-DELICIOUS 


COCONUT 


IMITATION 


la = 

COMPOUND No. 28433 
This sales-proven flavor challenges trial-by-taste 
comparison. It is highly recommended for 

confectionery cream centers, sandwich 

fillings and dough work. 

Write us for samples. 


FRITZSCHE BROTHERS, Inc. 


A FIRST NAME IN FLAVORS SINCE 1871 


76 NINTH AVENUE NEW YORK 11, N.Y. 


Branch Offices and *Stocks: Atlanta, Ga., Boston, Mass., *Chicago, III., Cincinnati, Ohio, Greensboro, N. C., 
*Los Angeles, Cal., Philadelphia, Pa., San Francisco, Cal., St. Louis, Mo., Montreal and *Toronto, Canada; 
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184D 


stale 
| 
VA 
™ 
wry 
< 
Za 
a 
| 
me 
| 


CHEMICAL COMPOSITION RELATED TO POTATO TEXTURE 185 


Texture Specific 
Score Gravity 
eo — Russet Burbonk 27 0788 
e Kennebec 4 
Katohdw 
4) 
/ — Sebago 3€ 


(THOUSANDS) 


IN CENTIPOSES 


RELATIVE VISCOSITY 


COOKING TIME IN MINUTES 


Figure 1. 


ular structure and size is needed before the relation 
of starch and texture can be fully appreciated. 


SUMMARY 


Studies were made of the relation of six potato 
textures and specific gravities, conductivities, mois- 
ture contents, chlorine contents, and relative viscosi 


ties. The data indicated that the differences in tex- 
ture scores were due to varietal characteristics. 

As expected, texture scores were highly related to 
specific gravity. The relation of chlorine and texture 
is uncertain. Varieties grown on organic soil were 
directly related while those varieties grown on sandy 
loam soil were inversely related. 

There was little relation between electrical con- 
ductivity values and texture scores, but the percent 
moisture gain during cooking was highly related to 
texture and specific gravity. 

Tubers of higher specific gravity absorbed more 
water upon cooking yet possessed a dry mealy texture. 

Maximum relative viscosities were related with tex- 
ture scores but more highly related to specific gravity. 
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Trimming Time and Yield Factors in 


Processing of Apple Slices 


(Manuscript received August 23, 1958) 


I. A PREVIOUS PAPER (3) a report 
was presented on processing of applesauce. Back- 
ground information was given on the development of 
the apple processing industry, and the objectives of 
the research work were discussed. The present report 
gives results obtained in similar work on apple slices. 


EXPERIMENTAL 


Experiment I. The experiment was conducted during the 
1954 and 1955 processing seasons. The apples used in this 
experiment were of the four more common processing varieties 
in the Appalachian area: York Imperial, Golden Delicious, 
Stayman, and Grimes Golden. Reeovery data were taken for 
each variety separately. A complete and separate experiment 
was run in each of 3 apple slices processing plants, all located 
in Virginia. 

Apples of each variety, of maturity usually regarded as 
optimum for processing, were taken either from cold storage, 
from grower packhouses, or from the processing plant produe- 
tion line. The apples were sized into 3 sizes, 2% in. to 2% in., 
214 in. to 2% in., and 2% in. and up in diameter. The apples 
in each size were graded by Federal-State fresh fruit inspec- 
tors into U. S. No. l and U. 8S. No. 2 apples, using the U.S.D.A, 
Grades of Apples for Processing (4). Culls were not used for 
the work reported here. There were, then, 6 different grade- 
size classifieations. After grading, the apples were held in cold 
storage (32° F., 0° C.) until proeessed. The holding time was 
not more than one week in any one ease. From one to 20 
sumples weighing approximately 40 lbs. each were prepared for 
each grade-size classification in each plant, depending upon 
the availability of the different sizes and grades of fruit. Four 
varieties of apples were sampled in the 3 processing plants. 
Each one of these 40 Ib. samples was run separately through 
u mechanieal peeler-corer operated by the plant being studied. 
The peelers used were F. B. Pease units. In one of the plants 
a one-cup peeler was used, while in the other two plants, the 
peelers were of the three-cup type. The peeled and cored fruit 
was trimmed by personnel regularly working on the production 
line, but transferred temporarily to the experimental machine. 
After trimming, the apples were mechanically sliced, and the 
sereenings (chips) separated from the slices by hand sereening 
through a “% inch mesh sereen. Apples of sizes 2% in. in 
diameter and up were sliced into 16 seetions; apples of sizes 
between 2144 and 2% in. in diameter were sliced into 12 see- 
tions. Reeords were made of (a) the weight of the peel and 
core waste; (b) total trim waste; (¢) sereenings; and (d) the 
weight of the whole peeled, cored, trimmed and sliced apples. 

Experiment II. Because of some question as to the validity 
of a 40 Ib. sample being representative of commercial condi- 
tions in time and reeovery studies, and because certain re- 
finements in measuring recovery were indicated from analysis 
of the 40 lb. sample data, it was felt desirable to perform a 
second experiment under commercial conditions as a check 
against the first experiment and to answer other questions 
raised by the industry sinee the beginning of the first 
experiment. 


Anthony Lopez and 
Charles B. Wood 
Department of Horticulture 
and 
Joseph M. Johnson 


Department of Agricultural Economics, 
Virginia Polytechnic Intistute, 
Blacksburg, Virginia 


Four Virginia and Pennsylvania processors" agreed to co- 
operate with the Virginia Agricultural Experiment Station in 
running pre-graded and pre-sized lots of apples through their 
regular production line during the 1957 processing season. 
Screening was the only operation for which regular production 
line equipment was not used. A one-half inch mesh vibrating 
screen was used for this purpose. In two of the 4 plants, two 
four-cup F, B. Pease peelers were employed, while in the other 
two plants, three-cup F. B. Pease peelers were used. The apples 
were obtained from growers that usually supply fruit to the 
plant at which the work was to be done. Apples of the York 
Imperial variety and of maturity considered optimum for 
processing were used. 

On the basis of previous experience (Experiment I), the size 
of the lots was adjusted so that each lot would require approxi- 
mately 45 to 60 minutes of plant operation. Three size elassi 
fications of U .S. No. 1 and U. S. No. 2 grades (2% in. to 
2% in., 2% in. to 2% in., and 2° in. and up in diameter) were 
run in each plant. The fruit was graded by Federal-State fresh 
fruit inspectors. The weight of the sample run for each lot 
(grade-size classification) ranged from 300 to 2300 Ibs. The 
mean weight was 1170 Ibs. 

For this experiment, apples in each lot were weighed and 
uutomatieally counted as they were peeled. The peeling, coring, 
and trimming time was recorded. Peels and cores (mechanical 
weste), the trimmings, sereenings, and the peeled, cored, 
trimmed, and sliced apples were weighed separately. Also a 
15-Ib. sample was taken from the trim waste that was pro- 
duced by each size and grade classification. The defect trim 
and the peel trim of this 15-lb. sample were separated and 
weighed in order to determine the proportion of defect trim 
and of peel trim in the total trim. 

Although all of the cooperating plants used the same make 
of mechanical peelers, there was considerable variation in the 
ways the machines were adjusted at the various plants. One 
plant would adjust the peeling knife deep enough to remove 
some defeets along with the peel, whereas another plant would 
remove only the skin of the apples and depend upon the trim 
mers to remove the defeets by hand trimming. Other variations 
also oceurred between plants which made direet comparisons of 
results invalid. The statistical methods used in the analysis of 
results allow for plant-to-plant differences resulting from un- 
measured factors when determining relationships between the 
factors measured. 


RESULTS AND DISCUSSION 


Table 1 shows recovery data for Experiment I. 
There were no significant differences among varieties 
for yield of prepared apples, screenings, peel and 
core waste, or trim waste for apples of Grade U. S. 
No. 1 for Processing. The larger sizes of apples of 
all varieties yielded a greater percentage of prepared 

* Different codes have been used for each processing plant 
throughout the text in order to make plant identification 
impossible. 
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TABLE 1 


Average recovery values’ for processing apple slices from different sizes and grades of York 
Grimes Golden, Stayman, Golden Delicious, and Jonathan varieties of apples 


Imperial, 


Variety: York Imperial 


Grade U. 8. 1 


"-2%" 2%” and Up 2% 2%”"-2%" 2%” and Up 
Number of approx. 40-lb. samples 
run in each of three processing 
4, 10, 12 4, 10, 11 4, 10, 10 4,5, 3 4,10, 6 4,17, 16 
Prepared? apple slices (per cent*).......... 53.24 835 61.5 95 64.4 1.00 48.2 75 96.2 87 59.9 94 
Chips ®*.......... 7.0 1.6 5.1 1.1 4.5 1.00 6.1 1.4 1.2 44 
Peels and cores (per cent*) 29.5 1.4 25.8 1.2 21.3 1.00 30.8 1.4 25.2 1.2 21.2 1.0 
Total trim? (per cent*) 9.2 86 6.1 57 10.7 1.00 14. 1.3 2.5 1.2 14.0 1.3 
Total waste (per cent®).................ccsseeeeees 38.7 1.2 31.9 1.0 32.0 1.00 8 1.4 37.7 1.2 35.2 1.1 
Number of apples per 100 Ibs. 
493 2.0 379 1.5 257 1.00 498 2.0 1.5 258 1.0 
Variety: Golden Delicious 
Grade U. 8. 1 Grade 8.2 
2%"-2%” 2%”"-2%” 2%” and Up 2%"-2%" 2%"-2%" 2%" and Up 
Number of approx. 40-lb. samples 
run in each of three processing 
4,0,7 4.7, 3 4, 12, 10 4,0,4 4, 0, 12 
Prepared? apple slices (per cent#).......... 56.74 R36 63.0 92 68.3 1.00 57.5 84 67.0 Os 65.7 96 
Chips®. 4.9 1.2 4.4 1.1 1.1 1.00 1.8 1.2 95 78 
Peels and cores (per cent*®) 26.2 1.2 26.1 1.2 21.6 1.00 25.3 1.2 22.! 1.1 21.6 1.0 
Total trim? (per cent®). 11.4 2.2 5.3 1.0 5.2 1.00 11.6 22 8.9 1.7 
Total waste (per cent®)... 37.6 1 31.4 1.2 26.7 1.00 36.9 1.4 1.3 10.5 1.1 
Number of apples per 100 Ibs 
of fresh fruit.... 489 1.9 381 1.5 262 1.00 17 2.0 RR 1.5 268 1.0 
Variety: Grimes Golden 
Grade U. 8. 1 Grade U. 8. 2 
2%"-2%” 2%” and Up 2% °-2%” 2%°-2%” 2%" and Up 
Number of approx. 40-lb. samples 
run in one processing plant 12 13 11 l 13 
Prepared? apple slices (per cent*). 57.04 R15 67.0 95 704 1.00 $7.1 67 6.5 RO R4 
Chips *.. 6.3 1.4 5.0 1.1 4.6 1.00 7.4 1.6 7.5 1.6 1.6 
Peels and cores (per cent*) $2.6 1.5 26.3 1.2 21.9 1.00 32.7 1.5 26.5 1.2 1.0 
Total trim? (per cent*). 2.8 1.9 2 1.5 1.00 10.7 8.1 7.0 
Total waste (per cent®)....... 35.3 1.5 26.5 1.1 23.4 1.00 45.4 1.9 $4.6 1.5 1.4 
Number of apples per 100 Ibs. 
of fresh fruit.... 480 1.8 370 1.4 270 1.00 is4 1.8 78 1.4 279 1.0 
Variety: Stayman 
Grade U. 8. 1 Grade U.S. 2 
2% 2% 2%" and Up 2% 2%” 2% 2% 2%" and Up 
Number of approx. 40-lb. samples 
run in each of two processing 
plants..... 13 and 4 9and4 4 ls and4 lo and4 
Prepared? apple slices (per cent®) 50.64 59.7 RY 66.9 1.00 12.5 64 78 56.6 a5 
Chips*. pelonnee . 1.7 6.3 1.2 5.2 1.00 9.8 1.9 7.9 1.5 6.3 1.2 
Peels and cores (per cent®) 1.5 27.1 1.2 21.9 1.00 5i3.f 1 27.8 1.3 22.6 10 
Total trim’ (per cent*) 1.4 6.2 1.2 4.5 1.00 12.5 2s 12.6 13.5 
Total waste (per cent?) 1.5 32.3 1.2 26.4 1.00 $6.1 1.7 10.4 15 16.1 1.4 
Number of apples per 100 Ibs 
of fresh fruit..... 20 363 1.6 232 1.00 196 1.7 49 11 
Variety: Jonathan 
Grade U. 8. 1 Grade U. 8. 2 
2%”-2%’ 2%" and Up 2% 21 2%” 2%" and Up 
Number of approx. 40-1b. samples 
run in one processing plant mscneenn 3 7 10 None | — None None 
Prepared? apple slices (per cent*) : 53.04 80 64.2 97 66.4 1.00 
Chips *® 6.5 1.4 5.1 1.1 Loo 
Peels and cores (per cent*)... 1.5 26.7 1.2 22.5 
Total trim? (per cent®) 5.4 1.7 2.3 74 4.1 Loo ; 
Total waste (per cent*) 18.7 29.0 1.1 25.6 1.00 
Number of apples per 100 Ibs 
of fresh fruit.... 508 1.7 1 92 1.00 


1 All values are weighted based on number of sample runs in each plant 


2 Prepared apples are peeled, cored, trimmed and sliced apples 


‘Per cent of fresh fruit 
* Actual values obtained in experimental work. 
Grade 1 


5 Ratio of value found to value for size 2% in. and Up in 


* Broken slices, pieces smaller than 4% in 


* Total trim is that waste that results when defects and peel left after mechanical peeling are removed 


Grade U. 8. 2 
| 
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product than the smaller sizes. Also, apples of all trimming time significant differences were observed 


varieties of Grade U. S. No. 1 for Processing yielded both between grades and among sizes. 

more prepared product than fruit of Grade U. 8S. No. In Table 2, differences occurring among plants were 
2. The amount of peel and core removed as a per cent not taken into consideration. Therefore, the average 
of weight of fresh fruit increased as size decreased, deviations of the observations are somewhat greater 
and also showed a tendency to increase with declining than the actual deviations when differences among 


quality. The percentage chips sereened out had a plants are taken into account by covariance analysis. 
tendency to decrease as size increased, both for U. 8. Table 2 is included for the purpose of showing actual 
land U.S. 2 apples. average plant data. Data obtained at individual 


plants is not being disclosed in a way that would 
permit the identification of individual plant data. 


Table 2 shows time and recovery data for Experi- 
ment Il. A significant difference in yield of slices was 


observed among sizes and between grades. The yield Differences existing among plants make direct com- 
of the larger sizes of apples and that of U. S. No. 1 parisons of plant data invalid. The method followed 
grade fruit was larger than the yield of the smaller in Experiment IT was too expensive to allow the repli- 
sizes and U. 8S. No. 2 grade apples. There was a con- cation of samples needed, in order to analyze each 
sistent reduction in peel and core waste as size of plant’s data separately. Therefore, a_ statistical 
apples increased. When plant differences were taken method of covariance analysis, known as differential 
into aecount by covariance analysis, a significant dif- contrast (7), has been used. This method allows pool- 
ference in peel and core waste was found between the ing of observations from all plants in determining, 
21, in2%% in. in diameter apples and the larger by regression, relationships between the continuous 
sizes. No significant differences were found between variables, while accounting for variability among 
the sizes 244 in.-2%4 in. and up inches in diameter. plants caused by discrete and unmeasured variables. 
There were no significant differences in peel trim or The authors utilized these statistical methods using 
defect trim among sizes, and in peel trim between the data obtained at the processing plants to develop 
grades. However, there were significant differences the equations presented in this paper. 

in defect trim between grades. No significant differ- Figure 1 is based on actual plant data from the 
ences were observed in broken slices between grades. experimental lots showing the proportion of total trim 
There were significant differences among sizes. In waste made up of defect trim and of peel trim, respec- 


TABLE 2 


Time and recovery value for processing apple slices from the York Imperial variety of apples. 
Average values from four processing plants 


Grade U. S.1 


24%”"-2%”" 21%4”-2%" 2%" and Up 


Prepared! apple slices (per cent*) 56.8 > 4.1% 904 61.2 + 2.5 OR 62.7+3.4 1.00 
Peels and cores (per cent®) 27.8 = 4.0 1.14 24.6+1.9 11 24.4+~+2.3 1.00 
Peel trim (per cent?) . 29+ 7 1.48 3.3 2 5 1.19 Lez 1.00 
Defect trim (per cent®) 2.1 1.5 2.7+ 1.4 1.01 2.72 1.4 1.00 
Broken slices per cent 2.1 1.70 6.0 +18 1.26 17+ 1.00 
Unaccountable waste (per cent®) 2.4+1.9 69 3.3 9 94 3.5+ 1.9 1.00 
Total waste (per cent®) 10.9 5.1 1.21 35.5 a 1.05 33.8 + 3.2 1.00 
Number of apples per 100 Ibs. of 

fresh fruit 504 +13 1.85 180 > 18 1.40 272 +10 1.00 
Trimming time per 100 Ibs. of 

fresh fruit (minutes 31.8 = 3.1 1.58 26.1 + 4.3 1.29 20.1 + 3.1 1.00 
Trimming time per 100 Ibs. of 

prepared apple slices (minutes®) 56.9 + 9.1 1.76 15.1 8.8 1.35 32.3 + 5.6 1.00 


Average quantity of fresh apples 
sed at each plant . 1035 Ibs 1199 Ibs, 1755 lbs 


Grade U.8.* 


“and Up 


Prepared! apple slices : 58.9+: 
Peeis and cores (per cent®) 3.6 a 1.17 264 4 1.08 5.1+3 1.03 
Peel trim (per cent®) 5 , 1.93 26> 7 1.35 22+ 9 1.44 
Defect trim (per cent?) 6.6 2 2.49 7.22 2.9 2 93 62+22 9 32 
Broken slices per cent*) 5 2.0 1.75 6.6 1.3 1.40 5.0~1.0 1.06 
Unaccountable waste (per cent®) 162 1.1 16 1.7 1.2 49 »O+ 2 57 
Total waste (per cent®) 47.32 5.5 1.40 5.1 1.29 91 +33 1.16 
Number of apples per 100 Ibs. of 

fresh fruit 518 +14 1.90 380 +16 1.40 264 +18 97 
Trmming time per 100 Ibs. of 

fresh fruit (minutes®) 41.32 9.8 2.05 6.9 1.20 24.7+5.7 1.23 
Trimming time per 100 Ibs. of 

prepared apple slices (minutes®) 83.7 + 23.2 2.59 67.5 + 15.4 2.09 12.2 +R8.9 1.31 
Average quantity of fresh apples 

used at each plant 707 Ibs 919 lbs 1403 Ibs. 


Prepared apples are peeled, cored and trimmed apples 


* Per cent of fresh fruit 


* Average deviation 
* Ratio of value found to value for size 2% in. and Up in Grade U.S. No. 1 
* Time is expressed as minutes required by one worker 
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tively. In no case was the defect trim fraction of total 
trim for U. 8. No. 1 apples as high as the maximum 
tolerance allowed for defect trim in the grade. In 5 
instances out of 12, defect trim removals in the U. S. 
No. 2 grade were below the maximum tolerance for 
the U.S. No. 1 grade. 


Peel Trim 
20) @ Defect Trim 


A,B,C, and Dare values 
for different plants. 


GRADE US | GRADE US 2 


Figure 1. Per cent trim of apples of different grades and 
sizes observed at four processing plants. 


Figure 2 shows the effect that size of apples had on 
(a) per cent of peels and cores, (b) per cent recovery 
of prepared product (peeled, cored, trimmed, and 
sliced apples), and (e¢) screenings, as found in 4 
canned apple slices processing plants. In order to 
show only the effect of size of apples on the 3 de- 
pendent fractions, the per cent trim waste was held 
constant for all plants in all size classes at the average 
of the four plants, even though the level of trim waste 
varied widely between plants. 

Differences in yield among plants resulted from 
differences in intercepts, per cent broken slices, and 
per cent peels and cores among plants. Variations in 
peels and cores resulting from differences in policy 
in regard to type of knives used in peeling and thick- 
ness of peel removed was the greatest cause of vari- 
ation in yield among plants. Some plant managers 
have the apples peeled quite heavily to remove some 
of the defects along with the pee 1; others peel lightly 
and depend on trimmers to remove defects. Some 
peeling machines were equipped with knives that re- 
moved peels from the calyx and stem end of the 
apples; others were not equipped to do this. Differ- 
ences in core size removed in different size classes of 
apples also varied among plants. 

In the samples of apples from the 4 plants upon 
which Figure 2 is based, apples of size 2%4 in. and up 
in diameter averaged 268 apples per 100 lbs., apples 
in size class 214 in. to 234 in. in diameter averaged 
380 apples per 100 lbs., and apples in size class 214 in. 
to 214 in. in diameter averaged 511 apples per 100 
lbs. However, in order to make it possible to better 
compare results with those obtained in similar work 
on applesauce (3), Figure 2 has been based on 263, 
424, and 530 apples per 100 Ibs. of fruit, respectively, 
for the 3 sizes. 

The values in Figure 2 are based on the following 


3 regression equations : 


¥ = 25.60 + P; + S; + .0140 dg, (1) 
where: 
Y = Peels and cores | per cent 
P; = Plant differential 
Intercept 


P, is ineluded in the 


S,; = Size differential (S; is ineluded in the in- 
tercept 

dg, = The differential in apples per 100 lb. from 
the average number of apples per 100 Ib. 
in the size group. 


This equation had an R* value of .8254 and was 
significant at the 1% level. Plant differences ae- 
counted for approximately 83° of the R* value and 
size class differences accounted for approximately 
17%. The intercept term in the estimating equations 
includes, in addition to the value of Y when X equals 
zero, the value of Y for the basic classes of discrete 
classifying variables. Other classes of discrete vari- 
ables (plant, size, grade) have differential values of 
Y from the intercept value shown for the basie class. 
¥ = P, 


where: 


0508X, .0133 dg, (2) 


Y Broken slices and seed cells per cent) 
P; = Plant differential 
tercept 


P, ineluded in the in 


S Size differential (S; included in the inter 
cept 

X, = Total trim waste (per cent 

dg, = Differential in apples per 100 Ib. from the 

average number of apples per 100 Ib. in the 

size group 


This equation had an R* value of .8936 and was 
significant at the 1% level. Plant differences ae- 
counted for 57% of the R? value and size class differ- 
ences accounted for 42°. The total trim regression 
value was not significant at the 5% level of signifi- 
cance and accounted for only 1% of the R* value. 

Y = 94.26 + P .9202X, (3) 


9715X, — .8929X. 


W here: 
v= Pr pared apple slices per cent 
P; = Plant differential 
tercept 
X, = Peel and core waste 


Total trim waste (per cent 


P, included in the in 
per cent 


Xe Broken slices and seed cell waste | per cent) 


This equation had an R* value of .9346 and was 
significant at the 1° level Plant differences ae- 
counted for 40°% of the R* value, peel and core waste 
for 32°0, total trim for 25%, and broken slices and 
seed cells for 3. All continuous variable regression 
values were significant at the 99°% level of significance. 

Plant differences are of course much more influen- 
tial on yield variation than equation (3) indicates, 
in as much as they were responsible to a large degree 
for the levels of peel and core and broken slices in 
cluded as continuous variables in equation (3). 
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> Peels and Cores 
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Screenings 
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Size (Number of Apples per 100 ibs. of Row Fruit) 


Figure 2. E-ect of size of apples on per cent recovery of 
prepared apples, peels and cores, and of screenings. 


Values in Figure 3 are based on the following two 
regression equations, (4) and (5): 


= 430 + Py) + 8S, + G, + .0036d,, (4) 
where : 

¥ = Total trim waste (per cent) 

P, = Plant differential (plant A is included in 
the intercept ) 

S, = Size differential (S; is included in the in- 
tercept 

G, = Grade differential (G,; is included in the 
intercept ) 

dg, = Differential for size in apples per 100 Ib. 
variation from apples per 100 Ib. in the 
sample. 


The equation had an R* value of .6265 which was 
significant at the 1% level of significance. Plant dif- 
ferences accounted for 19% of the R* value, size 
difference for 26¢, and grade difference for 79%. 

Total trim removed from U. 8S. No. 1 grade apples 
was from 50 to 54% of the total trim removed from 
U.S. No. 2 apples when results from the four plants 
were averaged after trim was adjusted for size dif- 
ferences in the different plants. The range between 
plants and sizes of apples was from 3.45% for apples 
2% in. and up in diameter in one plant to 7.08% for 
apples 2!, in.-2%o in. in diameter in another plant. 
In all plants the ratio of per cent trim from U.S. No. 
1 grade apples to per cent trim from U. S. No. 2 
grade apples became less as the apple size increased. 


389+ +S, + G, + .0057 dy, (5) 
where: 

Y Defect trim (per cent) 

P, = Plant differential (Plant A is ineluded in 
the intercept ) 

S,; = Size differential (S; is ineluded in the in- 
tercept) 

G, = Grade differential (G, is ineluded in the 
intercept ) 

dg, = Differential for apples for 100 lb. variation 
from apples per 100 Ib. in the sample. 


This equation had an R* value of .5445 which was 
significant at the 5% level of significance. Plant dif- 
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ferences accounted for 32% of the R* value, size dif- 
ferences for 1%, and grade differences for 67%. 

Defect trim removed from U. 8S. No. 1 apples was 
from 38 to 49% of the defect trim removed from the 
U.S. No. 2 when results from the 4 plants were aver- 
aged after having adjusted for size differences be- 
tween plants. The range between plants and sizes of 
apples was from .80% for 214 in. apples in one plant 
to 6.02% for 2%4 in. and up apples in another plant. 
In all plants the ratio of per cent defect trim from 
U. S. No. 1 grade apples to per cent trim from U.S. 
No. 2 grade apples became greater as apple size 
increased, 

The quality of the apples within a grade could 
vary widely among plants and did vary especially in 
the U. S. No. 2 grade, which accounts for the small 
proportion of both total and defect trim accounted 
for by plant, size and grade differences. 


INSize 2-4" 2-172°C 
BSize 2-1/2°- \ 


== 


Total Trim (Percent) 


AVG. 4PLANTS PLANTA PLANT B PLANT C PLANT D 


Figure 3. Effect of grade and size on per cent total trim in 
four processing plants. 


Figure 4 values are based on the regression equa- 
tion: 
¥ = 35.12 + P, + S, + 1,.6835X, (6) 
where; 
¥ = Minutes to trim 100 Ib. of apples 
= Plant differentials is included in the 
intercept ) 
S; = Size class differential (S; is ineluded in the 
intercept) 
X, = Defect trim (per cent) 


The equation has an R* value of .8887 and is signifi- 
cant at the 1% level of significance. Plant differences 
accounted for 28% of the R* values, size differences 
for 46°C, and defect trim differences for 26%. All 
regression values were significant at the 99% level of 
significance. Defect trim variations accounted fo: 
half of the total variance in trimming time in the sam 
ples in the study. 

In Figure 5, the line representing apples 234 in. 
and up in diameter lies approximately 8 minutes 
below the line representing apples 21% in. to 2%4 in. 
in diameter. The line representing apples 214 in. to 
244 in. in diameter lies approximately 8.5 minutes 
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KY Size 2-144~ 2-172"Diom 
Size 2-1/2" 2-3/4" Diom 
BB Size 2-3/4" and Up Diam 


Trimming Time (Min./10O lbs. Fresh Apples) 


US! US2 US! US2 USI US2 US! US2 US! US2 
AVG.4PLANTS PLANTA PLANT B 


PLANT C PLANT D 


Figure 4. Effect of grade and of size on trimming time in 
four processing plants. Trimming time is expressed as minutes 
requirde by one worker. 


—— Size: 530 Apples per 100 ibs. fresh fruit. 


Trimming Time (Min/lOUlbs. Fresh Applies) 


Defect Trim (percent) 


Figure 5. Relationship between defect trim and trimming 
time for apples of different sizes. Trimming time is expressed 
as minutes required by one worker. 


above the line for apples 21% in. to 284 in. in diameter. 
The difference between the lines is due to differences 
in both per cent peel trim and per cent defect trim. 
In order to make it possible to better compare results 
with those obtained in similar work on applesauce 
(3), Figure 5, the same as Figure 2, has been based 
on 263, 424, and 530 apples per 100 Ib. of fruit for 
the 3 sizes. 


——= Avg of 4 Plants 
Individual Plants 


Trimming Time (Min /lOOIbs. Fresh Apples) 


Defect Trim (percent) 


Figure 6. Relationship between defect trim and trimming 
time observed at four processing plants. Trimming time is 
expressed as minutes required by one worker. 


In Figuure 6, the difference between the lines 
representing the different plants is due to intercept 
differences between plants, and to differences in total 
trim and in defect trim. 

Tables 3 through 7 show the regression coefficients, 
standard errors and per cent determination coeffi- 
cients for equations 1, 2, 3, 4, 5, and 6, respectively. 


TABLE 3 


Regression coefficients, standard errors, and the coefficient of 
determination in estimating per cent peels 
and cores waste 


Regression Standard 


Item coeflicient error 


Intercept... 25.60" 51 
Plant B $2 58 
Plant C 

Plant D 

Size 2% in. and up 

Size 2% in.—2% in 

Total error 


Coefficient of determination 


N.S Not significant at 5% level with 59 degrees of freedom 
Significant at 5% level with 59 degrees of freedom 


Significant at 1¢ evel with 59 degrees of freedom 


TABLE 4 
Regression coefficients, standard errors, and coefficient of 
determination in estimating per cent broken slices 


Regression Standard 


Item 
oeMictent error 


Intercept.. 7.32** ‘1 
Plant B “ 27 
Plant ¢ 7 
Nant D 7 


Size 2% in. and up 
Size 2% in.-2% in 
Per cent total trim 
Differential for size 
Total error 


Coefticient of determination 


N.S Not significant at s of freedom 
Significant at 1% vel with 5a de ees of freedom 


TABLE 5 


Regression coefficients, standard errors and coefficient of 
determination in estimating yield of prepared slices 


Regression Standard 


Item error 


Intercept 

Plant B 

Plant ¢ 

Plant D 

Peel and core (per cent 

Total trim (per cent) 

Broken slices (per cent 

Total error 

Coefficient of determinatior 
N.S Not signific 


Significant 


Significant at 


s of freedom 
of freedom 
of freedom 


Equations (1) to (6) may be used in determining 
differential costs of peeling and trimming apples of 
different size and quality by using the same method 
as was used in determining differential costs of peel- 
ing and trimming apples for applesauce (2). 
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TABLE 7 


Regression coefficients, standard errors, and coefficients of 
determination in estimating defect trim 


Regression Standard 


Item Constant coefficient error 


Intercept A’ .89 N.S. 
Plant B 1.46 N.S 
Plant C 3.75** 
Plant D 61 N.8 
38 N.S 
Size 2% in. and up 8, 1.41 
Girade U.S. No. 2 i, 3.87** 
Grade A 73 NS 
Grade B 2.24* 
Grade ¢ iy. 4.13** 


Total error 


Size 2% in.-2% In 


§445** 


Coeficient of dete mination 


N.S Not significant at the 50% level with 55 degrees of freedom. 
. Significant at the 5% level with 55 degrees of freedom 
Significant at the 1% level with 55 degrees of freedom 


TABLE 6 


Regression coefficients, standard errors, and coefficient of 
determination in estimating total trim waste 


Item Constant ery Standard 
Intercept 

Plant B 

Plant 

Plant D 

Size 2% in.-2% in 

Size 2% in, and up 

Grade U.S. No. 2 

firade A 

Girade B 

(irade ¢ 

lifferential for size dy, 


0036 


Total error 


Coefficient of determination | 6265" 


NS Not significant at 5% level with 55 degrees of freedom. 
level with 55 degrees of freedom. 
level with 55 degrees of freedom 


Significant at 
Significant at 


TABLE 8 


Regression coefficients, standard errors, and coefficient of 
determination in estimating trimming time 
per 100 pounds fresh apples 


Regression Standard 


Item Constant coefficient error 


Intercept a5 
Plant B 4 
Plant ¢ 

Piant D 


Size 2% in. and up 


Size 2% in.-2% in 


& 


Per cent defect trim 


Differential for size 


Total error 


Coefficient of determination 


Significant at the 5% level with 58 degrees of freedom 
Significant at the 1% level with 58 degrees of freedom 


SUMMARY AND CONCLUSIONS 


The purpose of this study was to evaluate the 
factors which affect time and recovery of various 
fractions in the peeling and trimming operations dur- 
ing manufacture of canned and of frozen apple slices, 
and the interrelationships between the peeling and 
trimming operations. 


No significant differences were found among four 
varieties of apples for yield of slices, screenings, peel 
and core waste, or trim waste for fruit of the same 
grade and size. Size showed in all instances a signifi- 
cant effect on yield of slices and on per cent screen- 
ings. There was a significant effect of size on peel 
and core waste between the smallest and the largest 
size class although there was not a significant differ- 
ence between the small and medium or medium and 
large size classes when plant differences were taken 
into account. Size had no significant effect on total 
trim waste. Grade had a significant effect on vield of 
slices and on defect trim. No significant effect of 
grade on peel trim or on screenings was observed. 
Trimming time increased as size decreased and as 
total trim increased. 

Variations in peels and cores and in total trim 
waste were the greatest cause for variations in yield 
of product. Because of the relationship of size of 
apples with both peel and core waste and total trim 
waste, size was a more important factor affecting 
yield than was grade. Variations in grade and in size 
have about equal effect on trimming time. One per 
cent increase in defect trim resulted in approximately 
1.7 minutes increase in trimming time for 100 Ibs. of 
apples of any size. 

The estimating equations developed in this study 
from methods used in Experiment II may be used in 
plants which process apple slices for determining dif- 
ferential costs of peeling and trimming apples of 
different size and quality. 
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Factors Affecting Quality of Prepackaged Meat. V. 


a,b 


Broad Comparisons of Variables and Quality Attributes: 


(Manuscript received March 20, 1956) 


To ASSIST IN THE ANALYsIS of the 
large volume of data of this project, extensive tabula- 
tions of results were made with the use of IBM ecards. 
Unfortunately, the values of squares were not com- 
puted in making the tabulations; therefore, it was not 
possible to establish the degrees of significance apply- 
ing to the comparisons. However, comparisons were 
made only when the amount of data presented was 
of the order of magnitude required, in the judgment 
of statisticians, to give results which would be statis- 
tically valid. 

These comparisons are considered to contribute 
materially to the value of the results in this investiga- 
tion applying to fresh meat. such tables 
were compiled but, to save space, only 7 of the more 


Seventeen 


important tables are reproduced herein. Tables 1 to 7 
are regarded as typical of the entire group. 

The computations on which the tables are based, in 
certain instances, are valid only to the extent that 
they express the over-all character of the relationships 
between variables and attributes, which are indicated 
by the data: they do not reflect true values of data. 
For example, the values representing bacteria count 
are mean values of the logarithms of bacteria counts; 
the relative magnitudes of which differ rather widely 
from the relative magnitudes of the of the 
actual counts. The sense of a difference in magnitude 
between values of an attribute representing two dif- 
ferent values of a variable is the same in respect to 
the two values of the variable when the values of the 
attribute are means of the logarithms as when they 


means 


“A study of fresh and cured meat extending 
through a period of five years, starting in 1949, was conducted 
by the Departments of Food Animal Husbandry 


of Rutgers University. The investigation was divided into four 


prepackaged 


Science and 
divisions, classified as follows: 
1. Physieal and organoleptic studies. 
2. Objective color studies. 
3. Chemieal studies related to organoleptic acceptance aside 
from color. 
4. Microbiological studies. 
This paper constitutes the final installment of the report on 
Parts I, IT, IT, and ITV were published in 


previous installments. 


this investigation. 
oA report of work condueted by contract with the Bureau of 
Animal Industry, U. S. Department of Agriculture, with funds 
provided under the Research and Marketing Act. 

*A paper of the Journal Series, N. J. Agricultural Experi 
ment Station, Rutgers University, the State University of New 
Jersey, Departments of Food Seience and Animal Husbandry, 
New Brunswick, N. J. 

“Appreciation of the authors is expressed to the Animal 
Husbandry the U. S. Bureau of Animal Industry, 
under the direction of T. C. Byerly, for the 
volved in this analysis and to Simon Lopata of the Department 
of Economies, Rutgers University, for directing the computa 
tions that resulted in the comparisons tabulated herein. 


Division of 
machine work in 
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C. Olin Ball 


Department of Food Science, Rutgers 
University, New Brunswick, N. J. 


are the means of the actual counts (anti-logarithms). 
In fact, a weak indication of significance arising in- 
tuitively from visual inspection of mean values of 
logarithms presents a strong probability of signifi- 
cance in the means of actual count values. Thus, for 
the purpose of making these comparisons, it makes no 
material difference whether directly determined nu- 
merical data are used or numerical values, which are 
functions of or even are merely symbolic of the data, 
are used. 

Along with each value representing comparative 
data in the tables is given, in parentheses, the number 
of determinations which entered into the value. For 
instance, the first entry in column 3, Table 1° is 
5.17(220) meaning that 220 determinations 
averaged to produce the value 5.17. 


were 


The reliablity of a comparison depends, to a con- 
siderable extent, upon the degree to which both values 
used in the comparison represent approximately simi- 
lar distributions of samples among given variables. 
To make a comparison, values in two columns of a 
The total 
tions involved in the data of a column is given in the 


table are used. number of the determina- 


first row of figures, opposite the designation ‘‘ All 
Meat.’’ The most reliable comparison is obtained 


when the ratio between the numbers of determinations 
in each row, i.e., for each 
identical to the ratio of the 
tions shown in the first row 
ratio in the first row is 2:1, the reliability of the eom- 
be the the 
numbers of determinations in each subsequent row Is 
2:4. 
row and the more blank 
the reliability of the overall comparison coming from 


variable classification, 1s 
numbers of determina- 
In other words, if the 
parison will greatest if ratio between 
The greater the departure from this ratio in any 
rows there are, the lower is 
the two columns 

It is most desirable that the ratio referred to above 


be 1:1. 


unity, in some cases, does not have as pronounced an 


However, a wide departure from the value of 


effect upon the reliability of a comparison as it might 
casually be judged to have. For instance, the bacteria 
count values given in Table 1 for the days when the 
may be 


samples went into storage (0 days of storage 


considered to accurately represent the facts even 
though comparatively few determinations are indi 
cated because the technie used in the experimental 
work ensured general uniformity of bacteria count 


among the samples at this point in the procedure. For 
descriptions of the package types and procedures in- 
volved in the data discussed in Part V, and for defini 
tions of terms, the reader is referred to Parts I to IV. 
In Part V, the term ‘‘ fat 
taining from 35% to 50% 
meat’’ refers to meat 
of fat. 


meat’’ refers to meat 
of fat; the term ‘‘low-fat 


containing to 35% 


from 
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The reader may make his own estimates of the 
degrees of significance of the relationships indicated 
in Tables 1 to 7. Certain indications as to how the 
relationships appear to the authors are given in the 
comments that follow. These comments refer to com- 
parisons indicated by tables not presented herein as 
well as those indicated by Tables 1 to 7. The com- 
ments are based entirely upon the data after passing 
through the card analysis and machine computations, 
without reference to conclusions presented in’ the 
earlier sections of this report. Any discrepancies be- 
tween Part V and Parts I, Il, III, and IV constitute 
examples of differences in indications that may result 
from different analytical approaches. 


BACTERIA COUNT 


Bacteria count of beef increased continuously during a 
storage period of 4 weeks at 32°-44° F. whereas that in pork 
and lamb, after inereasing for 3 weeks, showed a tendency to 
remain constant during the fourth week, due to a tendeney for 
the number of bacteria in fat samples of pork and lamb to 
deerease during this period. (See Table 1). 

Bacteria count in packaged cuts of meat increased at a 
somewhat lower rate than that of ground meat during the first 
week of storage but at a higher rate than that of ground meat 
during the second and third weeks. During the fourth week, 
the bacteria count of cuts showed a tendency to deerease while 
that of ground meat continued to inerease. The maximum 
count of cut meat was generally less than that of ground meat. 

Fat meat, both eut and ground, showed a much higher rate 
of growth during the first week of storage than lean meat but 
a somewhat lower rate after the first week, and the peak count 
of fat meat was somewhat higher than that of lean. 


TABLE 1 
Total bacteria count 


of bacteria count 
days 7 day 13-14 days)20—21 days 28—32 days 


All meat 2.92(32))\5 22 5.93(225) 96(206) 6.1 
All beef 8.76 5 ( 3.12(83) 
All pork 4018 61088) 6 
All lamb 5.62(53 3.52(54) 


All lean 5 3.25(102 3.84(103) 

Lean beef 5.0408 7.58(38) 7.96(18) 
Lean pork 1598) 2 5.77039) 3.15740) 
Lean lamb (27 3.44(27) 3.95(27) 3.62(15) 


All fat? 5.35(113) 08 (103) 
Fat beef 31 (37) 97(39) 
Fat pork 2.01 55 5.70(49) 6.08(37) 
Fat lamb 3 354127) 20 (27) 


(iround meat 60(109) 7.26(107 
Ground beef 5.9255) 7.98(53) 
Ground pork 5.93 ( 
(round lamb 5.56035 4.26(56) 3.80(36) 


Cut meat 2 3.00(106) 6.65199) 5.89(60) 
Cut beef 95 (6 5.64(2 O8(18) 
Cut pork 2.3% 7 5.45(70) 5.98 (57) R9(60) 
Cut lamb 5.75 O7(1R) 86(18) 


Ground lean 5 1.35(54) O08 (53) 


Cut lean 2 99(14) 50(51) 5.59 (50) 


tiround fat 81501) ¥.10(54) 3.96(55) 44(54) 
Cut fat 2.82(16) BR(G1) | 1.70(49) 5.74129) 


Fat" meat contained 35-50% fat 


MEASURED VACUUM AFTER STORAGE” 


There was a higher rate of reduction of vacuum after the 
first week of storage in ground than in evt samples. 

In beef and lamb, but not in pork, there was a slightly 
higher rate of reduction in vacuum after the first week of 
storage in fat meat than in lean meat, 


* Package types 1, 2, and 13 (eans). 


In order of increasing rate of reduction of vacuum after the 
first week of storage, the 3 species of meat ranked as follows: 
pork, beef, lamb. The good showing of pork may be attributed 
to the facet that cuts of pork, both lean and fat showed practi 
eally no reduction of vacuuum after the first week of storage. 

A loss of 2 inches of vacuum during the second, third and 
fourth weeks constituted a loss of major proportions. 

The loss of vacuum was greatest in the smallest can and 
least in the largest can. 

During the total storage periods, the mean loss of vacuum 
in samples held at 42°-44° F. was approximately 0.5 in. 
greater than that of samples held at 32°-34° F. 

During the total storage periods, the mean loss of vacuum 
in samples held for 20 hours at room temperature before they 
were put into storage at 32-34° F. was approximately 1.2 in. 
greater than that of samples held at 32-34° F. from the time 
of packaging. 

Note: The last 3 comparisons given above constitute sub 
stantial evidence that a considerable quantity of gas was 
liberated from the meat in the package and that the amount of 
gas liberated depended upon the storage temperature. A rea 
sonable conelusion appears to be that this gas was liberated 
by bacteria. Somewhat inadequate data, however, on samples 
that were inoculated with Achromobacter sp. did not indicate 
a greater loss of vacuum in these samples than in samples 
which were not inoculated. If reliance ean be placed in these 
data, it seems that Achromobacter did not contribute to the 


loss of vacuum. 


COLOR 


Data from the subjective evaluation of color of prepackaged 
samples shows a pattern which depended, in a major sense, 
upon the ratio of eans to film packages in the groups repre 
sented by the scores. If a group contained a large percentage 
of cans, the mean color rating for the group tended to improve 
during the second and third weeks of storage. If the group 
contained a small percentage of cans, the mean color rating 
for the group tended to decrease during the second and third 
weeks of storage. After the first 2 to 5 days, color changes 
that occurred in cans tended to counterbalance changes that 
oceurred in the film packages. 

Lamb, after deteriorating in color rapidly during the first 
4 or 5 days of storage, recovered its red eolor during the 
second and third weeks of storage better than beef or pork. 

Pork, after deteriorating in color rapidly during the first 4 
or 5 days of storage, recovered its red color for a short time 
more rapidly than beef or lamb, then lost. red color again. 

Beef showed less change in color after the first week than 
pork or lamb. 

Based upon intensity of red color throughout the storage 
periods, 9 package types seem to fall into the following order, 
from best to poorest: 

. 307% 1138 ean. 

MSATSO cellophane, wrapped, coated side out. 

3. Cellophane-pliofilm laminate. 

. 307 x 306 ean. 

5. Cellophane-polyethylene Iiminate. 

Polyethylene. 
MSATSO0O cellophane, coated side inside. 
MSATSO0 cellophane, coated side outside. 

. Cellulose acetate—pliofilm laminate. 

Wrapped MSATSO cellophane and cellophane-polyethylene 
laminate packages were represented by very low numbers of 
samples, comparatively speaking; therefore, their ratings 
should be regarded with question. 

Based upon the intensity of red color throughout the storage 
periods, samples stored at from 41 to 46° F. were somewhat 
better than samples stored at from 32 to 34° F. 

Observations on a very small number of samples stored 
below zero F. indicated the color of these samples to be in 
ferior to that of samples stored at from 32 to 34° F. 


‘ Subjective evaluation of outside surface of raw meat. 


3 
“(3 
; 
0(129) 
17(77) 
1(15) 
| 
6.74(75) 
8.29(19) 
5 99(% 
>.92(5R) 
6.82018) 
) 7.27(88) 
8.12(37) j 
6.50(18) 
6.74(33) 
wy 7.17(42) 
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FACTORS AFFECTING QUALITY OF PREPACKAGED MEAT. V. 


FLAVOR 


When all meat in all package types is considered as a sam- 
ple, deterioration of panel using a 
numerical rating system, progressed continuously during stor 
age for 3 weeks. (See Table 2). The rate of deterioration was 
higher during the first week than during the second week and 
week than during the third week. 
deterioration of flavor iring the 


flavor, as judged by a 


higher during the second 
Seant data that 
fourth week was searcely perceptible. 

There was more rapid flavor deterioration 
period of storage (1) in fat lean 
ground meat than in cut meat, and (3) in lamb than in 
The 
pronounced in 
treated 

Pork 
beef or lamb during the first week of storage but more rapidly 
than the flavor of cither of the other species of meat during 


indicate 


throughout the 
(2) in 
beef. 


was especially 


meat than in meat, 


ground meat to cut meat 


above 40° F, 


inferiority of 


samples stored and in samples 


with aseorbie acid. 


flavor deteriorated less rapidly than flavor of either 


the second and third weeks. 


held up best in low fat samples, next best in lean 


samples, and poorest in fat samples. 


Flavor 


better in samples packaged in cello 
than in those pack 


Flavor somewhat 
phane-pliofilm laminate (package type 15 


(package type 2 


was 


aged in the 307x113 can 


Exeept for lean pork and lean lamb, flavor in samples stored 


above 40° F. was as good as or better than that of samples 
stored between 32° and 40° F, 
Flavor was somewhat better in samples stored under re 
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frigeration from the time of packaging than in samples held 
for 20 hours at room temperature before refrigerating. 

No effect of light on flavor was indicated. 

Flavor better in samples stored at normal 
humidity than in samples stored at 80-82% relative humidity. 
ichromobacter appeared to have no effeet 


was somewhat 


Inoculation with 


on the retention of flavor in storage. 


In ground lamb treated with aseorbie acid, flavor deterio 
rated more rapidly than in untreated samples; in cut beef, 
there was very little difference in flavor retention between 


treated and untreated samples; however, fat beef treated with 


ascorbie acid showed some tendency to retain good flavor bet 


Pork, cut 


ground samples of beef were not ineluded in the ascorbie aeid 


ter than untreated samples, samples of lamb, and 


tests, 


COOKED ODOR 


When all 
ple, deterioration of 


all package types 1s cousidered as a sam 
the after 
a panel using a system, progressed 
3 weeks. The rate 
week than during 
there was further 
week but at a 


meat in 


odor of the meat cooking, as 


judged by numerical rating 
continuously during storage as raw meut for 
during the first 
that 


fourth 


was higher 
data 


during the 


of deterioration 


weeks. Seant indicate 


cooked 


subsequent 


deterioration of odor 


lower rate than during the preceding period. 

There was more rapid odor deterioration throughout the 
period of storage (1) in fat meat than in lean meat, (2) in 
ground meat than in cut meat, and }) in lamb than in beef. 


The inferiority of ground meat to cut meat was especially pro 


TABLE 2 


Flavor, in relation to variables in preparation, packaging, and storage of meat, as indicated by numerical 


system of evaluation 


(Perfect score = 9) 


Days in storage Storage temperature Pattern of temperature 
Levels of 
-temy room temp 
\ll meat 6.76 >) ».48 (181) 000112) 6.18(160 6.13(307) 6.13(447 6.2 45 6.39(1615 5.17(29) 
All lean meat 6.98 (163) 5.69(107) ».26(70) 7 ».91(127) 6.4 00 6.29 6.49( 852) 6.07(13) 
All 35-500 fat meat 6.18(103) 5.18(74) $.57(42) .28 6.18 (170) 4.71197 52(135 ».87(548) 1.45016) 
All 25-35 fat meat 7.10(69) 7.22 ) R.10(10) X X 7 i(8 i 235) 
All ground lean 6.80(76) 6.37 ».91(127 6.18 (1 8) 6.19(385) 6.07(13) 
All cut lean 7.14(87) 6.10(49) 6.57(19 6.7 177 6.74(447) 
All ground 35-50% fat 5.93(73) 4.70(60) ) (OR) 4.71(97 70 4.45116) 
All eut 35-50 fat 6.80030) 7.20(14) 6.50073) t ) 6.67(171) 
All beef 6.82(103) 6.11(82 5.6 ».94(129) 197 ( 78 i) 7.00(2) 
All pork 4.92 6.66 ) 6.95(59) 6.40(139 6.21(191 6.62 
All lamb 6.44(152) 6.58 119 111 6.49(181 6.17(531) 27) 
All lean beef 7.12(75) 6.00057 6.25 64(36) 6.47(19 ) 78 6.58 87) 
All lean pork 7.20(45) 5.42(19 5.00 7.17(23) 6.45 6.14(117 245) 
All lean Jamb 6.51(43) 5.29(31 4.69(13) 6.71 68) 6.28 (57 47(4 6.14(197) 6.07013) 
All 35-50% fat beef 6.00(28) 6.36025 5.08(24) 5.15 ) 6.05(93) a ; 162) 7.00(2) 
All 35-50% fat pork 7.18 (82) $.42(19 00(6) 4.75 6.81(56) ».42 (38 6.32(74 6.4 
All 35-50% fat lamb 5.60 (43 $.67(50 5.61 5.90(41) 7(54 $.56(61 ) 194) 
All ground beef 6.68 (31 5.39(23 5 ».60 5.12(57) $.12(17 16%) 7.00 ) 
All ground pork 6.93 (41) $.82(54 6.55(2 6.95159) 6.03 (97 4.37(27 245) 
All ground lamt 6.29(109) 4£.98(61 45 6.34(47) 5.83(114) 4.35(111 6§.28(141 is (461) (27) 
Storage light Storage room humidity Bacterial inoculatior Antionidar Type of package 
consiceravon Light Darkness Normal acid 7x11 pliotilm 
None bacte 
Non-treated idded can laminate 
All meat 6.88(591) 6.45(993 6.95(613) 5.98(945) 6.38(1611) X xX 6.46(1419 i 2 ) G.7R(711) 
All lean meat 6.64 (237) 6.42 (608 6.81(226) 6.34(546) 6.49(821) 6.1 6.7 127 6.80(431) 
All 35-50% fat meat 6.59(119 6.50 (385 6.64(152 5.49(399) 5.8 955) 1(47¢ 5.42 (88 6.14(76) 6.54(221 
Al] 25-35% fat meat 7.28(235) 7.28 (235) 7.28(235) 7.28 7.42(45) 7.AT(59) 
All ground lean 6.50 ) 6.18 (391) 6.19 ym) 5.1 6.24(17 
All cut lean 6.64(237) 6.81(234) xX X 6.77 25) 6.3 6 T6110) 
All ground 35-50% fat X xX 7.13 (386) 16(5R4 ».67(9 i 1.69116 
All cut 35-50 fat 6.59(119) X xX 6.640152) xX X H.EO7(171) HF 6.7 l in 60 
All beef 6§.66(280) 7.84(211) 6.69 (261) 6.39(527) 406 6.57(144 6.710115) 6.73(279) 
All pork 6.80(171) 6.53 (364) 6.94(212) 6.63 (526) 6. 6.73(71 6.82(25R) 
All lamb 7.44(140) 5.68 (418) X xX 6.12(55R8) 1(478 $.51(8 6.50(62) 6.78(174) 
All lean beef 6.67(196) 6.48 (191) 6.72(177) 163) 6 ( Wary 6.77(79) 6.75(211) 
All lean pork 6.49(41) 6.65 (207) 7.12(49) f 248) 6.4 in 6.7 2) 6.85(156) 
All lean lamb 6.13(210) 6.13(210) 6.42(17 1.9 4 6 1¢ 6.8 64) 
All 35-500 fat beef 6.62 (R84) 90(20) 6.62 (84) 5.94(164) 7 11¢ in ‘ ) 6.66(6R) 
All 35-50% fat pork 6.51(35) 6.38(157) 6.68 (68) 6.44(183) 6.52(91 6.40(192 6.76(92) 
All 35-5007 fat lamb 5.22 (208 ) 5 203) 208) ». 48 (168 4.1 i 1.69016) 6.08 (61) 
All ground beef 111) xX X 5.71(168) .73(171) 7 17 X x 6.95(43) 
All ground pork X X 6.22 (202) 6.86(44) 6,.22(201) 6.36(236) 245 Xx 6.79 (81) 
All ground lamb xX 5.68 (418) xX X 5.67 (408) X X ( 1(408 $.51(8 4.67(47) 6.680149) 
Notes: Numbers in parentheses show numbers of samples observed ; No observations; X Insufficient observation 


| 

| 
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nounced in samples stored above 40° F. and in samples treated 
with aseorbie acid. 

Pork deteriorated in respect to cooked odor less rapidly than 
either beef or lamb during the first week of storage but more 
rapidly than either of the other species of meat during the 
second and third weeks. 

Odor held up best in low fat samples, next best in lean 
samples, and poorest in fat samples. 

There was no apparent difference in odor of the cooked 
meat, depending upon whether the meat was packaged in cans 
(package No. 2) or in cellophane-pliofilm laminate pouches 
(package No, 15). 

Exeept for lamb, lean and fat, cooked odor of samples 
stored above 40° F. was as good as or better than that of 
samples stored between 32° and 40° F. 

The data gave no clear eut indication as to whether or not 
there was a difference in cooked odor between samples stored 
under refrigeration from the time of packaging and samples 
held for 20 hours at room temperature before refrigerating. 

The rating for odor of the cooked product was higher for 
samples that were stored in a lighted space than for samples 
that were stored in the dark. 

The rating for odor of the cooked produet was higher for 
samples stored at normal humidity than in samples stored at 
80-1000, relative humidity. 

In around lamb treated with aseorbie acid, odor deteriorated 
more rapidly than in untreated samples; in cut beef, partieu- 
larly fat beef, a tendeney was indieated for good cooked odor 
to be retained better in samples treated with aseorbie acid 
than in untreated samples. These tests did not inelude pork, 
cut samples of lamb, or ground samples of beef. 


TOTAL ORGANOLEPTIC QUALITY MINUS COLOR 


When all meat in all package types is considered as a sam- 
ple, deterioration of total organoleptie quality, excluding color, 


progressed continuously for the first 2 weeks of storage but 
during the next 2 weeks there was practically no change in 
the rating for this faetor. (See Table 3). 

The above statement applied to both lean and fat meat, 
although deterioration during the first 2 weeks of storage was 
greater in fat meat than in lean meat. Ground fat meat 
deteriorated substantially more than cut fat meat, whereas 
there was practically no difference in this respect between 
ground and cut lean meat, neither of which lost quality to the 
extent to whieh it was lost by ground fat meat, 

In respect to time of storage, each of the 3 species of meat 
had a unique pattern of loss of total organoleptic quality with 
color excepted. Beef, both lean and fat, deteriorated continu- 
ously throughout 4 weeks of storage; pork, both lean and fat, 
lost quality for 3 weeks, then regained quality during the 
fourth week; lamb, both lean and fat, lost quality for 2 weeks, 
then regained quality during the third and fourth weeks. 

Cut samples deteriorated in quality more slowly than ground 
samples. This distinetion is more pronounced in fat samples 
than in Jean. 

Variation in storage temperature between 32° and 50° F. 
had almost no effect upon the rate of loss of quality in lean 
or in low-fat meat. In fat meat, however, quality deteriorated 
more rapidly in storage at temperatures above 38° than at 
temperatures below 38° F. 

Low-fat meat was more stable in quality retention than any 
other class of meat. 

The rating for total organoleptie quality, less color, was 
higher in samples stored under refrigeration from the time of 
packaging than in samples held for 20 hours at room tempera- 
ture before refrigerating. 

The rating for total organoleptie quality, less color, was 
higher in samples stored in the light than in samples stored in 
absenee of light. This difference appeared to be due to low-fat 
simples, whieh showed a marked superiority in light storage 
over the quality of lean and fat samples stored in absence of 


light. No low-fat samples were stored in absence of light. 
Fat beef samples in light storage also showed superiority over 
similar samples stored in absence of light but there was no 
apparent effect of this factor on fat pork samples. 

Organoleptie quality, excluding color, was slightly better in 
samples stored at normal humidity than in samples stored at 
80-82% relative humidity. 

Ground lamb treated with ascorbie acid deteriorated more 
rapidly than untreated samples. In cut beef, there was little 
difference in quality retention between treated and untreated 
samples, although fat beef treated with ascorbic acid showed a 
tendeney to retain good quality better than untreated samples. 
Pork, cut samples of lamb and ground samples of beef were 
not ineluded in the aseorbie acid tests. 

Total organoleptic quality, exeluding color, slightly 
better in samples packaged in cellophane-pliofilm laminate 
(package type 15) than in those packaged in cans (package 
types 2 and 13). 

Inadequate data indicated that samples packaged in cello- 
phane-polyethylene laminate (package type No. 16) and in 
MSATSO wrapped cellophane (package type 6w) were on a 
par with those in package type 15, and that those in MSATS80 
ccllophane pouches, coated side outside (package type 6d) and 
in cellulose acetate-pliofilm laminate (package type 17) were 
inferior to those in package type 15. Only low-fat samples 
were packaged in wrapped MSATS80 cellophane (package type 
6w). 


TOTAL ORGANOLEPTIC QUALITY, INCLUDING 
COLOR 


When all lean meat in all package types is considered as a 
sample, deterioration in total organoleptic quality progressed 
continuously for the first 2 weeks of storage but during the 
next 2 weeks there was practically no change in the rating for 
this faetor. Fat meat deteriorated continuously throughout 4 
weeks of storage. In the cases of both lean and fat meat, 
ground meat deteriorated faster than cut meat. (See Table 4) 

In respect to time of storage, each of the 3 species of meat 
had a unique pattern of loss of total organoleptic quality. 
Beef, both lean and fat, suffered a practically continuous loss 
of quality throughout 4 weeks of storage; pork, both lean and 
fat, and fat lamb lost quality for 3 weeks, then regained qual 
ity during the fourth week; lean lamb lost quality for 2 weeks, 
then regained quality during the third and fourth weeks. 

There seems to be no consistent pattern for the effect of 
variation in storage temperature between 32° and 50° F. upon 
total organoleptic quality except in cut lean beef, whieh had 
better quality when stored at temperatures above 38° F. than 
when stored at lower temperatures. 

There seems to be no consistent pattern indieated in a com 
parison of the effect of light storage with the effect of dark 
storage upon total organoleptie quality of all classes of fresh 
meat. 

Total organoleptic quality was slightly better in samples 
stored at normal humidity than in samples stored at 80-82% 
relative humidity. 

Ground lamb treated with ascorbie acid deteriorated more 
rapidly than untreated samples; in cut beef, both fat and lean, 
there was slightly better retention of quality in treated sam- 
ples than in non-treated samples. Comparisons of ascorbic 
acid treated versus non-treated samples were not made for 
pork, cut lamb, or ground beef. 

In rating for total organoleptie quality, ineluding color, 
there was no appreciable difference between samples packaged 
in cellophane-pliofilm laminate (package type 15) and those 
packaged in the smallest cans (package type 2). Samples in 
the larger ean (307-306) were inferior to those in the smallest 
ean, 307-113. 

Inadequate data indicated as follows: 


a. Wrapped MSATS0O cellophane packages (type 6w), which 
were filled with low-fat samples only, gave a lower qual 
ity rating in this type of sample than package types 2 
and 15. 
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d. Samples in MSATSO cellophane pouches, coated side out 


FACTORS AFFECTING QUALITY OF PREPACKAGED MEAT. V. 


TABLE 3 


Total organoleptic quality, minus color, in relation to variables in preparation, packaging, and storage of meat 
(Perfect score = 80) 


Days in storage Storage temperature Pattern of 
Levels of 


consideration 


same time, the use of 
There i 
panel shifted 
the 


than half finished. At the 
(more than 35% fat was discontinued 


indication that the standards of the 


Samples in cellulose acetate-pliofilm laminate had a lower 


rating than those in package types 2 and 15. 


side, had a lower rating than those in cellulose acetate down in the course of the projeet but in case 


pliofilm laminate. have involuntarily raised the numerical level of 
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temperature 


20 hours 


All meat 61.9(314) 54.0(158) 53.4(98) 54,00(131) 59.3(155) 59.0(301) 9.4 57.1(4038) 60.1(1542) 55.7(22) 
All lean meat 62.2(152) 55.0(91) 54.4(62) 55.50(66) 59.8 (38) 58.5(121) 59.5 59.1(21 60.0(788) 59.9(10) 
All 35-50% fat meat 60.1(97) 52.3(67) 51.7(36) 52.80(65) 54.9(67) (170) $8.0(116 5R.0(520) 52.0(12) 
All 25-35% fat meat 63.8(65) 64.8 (50) 69.5010) 65 65 79 234) 
All ground lean 62.6(66) 52.5(47) »4.6(25) 94.2(35) 59.8 (38) 121) 9 100 2.0 1.2(345) 59.9(10) 
All cut lean 61.9(86) 58.0(44 §4.2(37) 57.0031) 1.8(191 60.1(177) 60,6(443) 
All ground 35-50% fat 58.7(67) 49.2(53) $9.1(22) 50.5(34) 4.9(67) »7.7( 98) 4.0 (89) 53.0(51 6.71349) 52.0(12) 
All cut 35-50% fat 63.3(30 64.2(14) 55.6(14) 55.3(31) oY 65 60.6(171) 
All beef 60.4(99 57.7(65) 54.8(71 48.0(29) 56.0(63) 57.2(123) 538.6(193 60.0(78 63.002) 
All pork 65.0(96) 54.7(29) $6.5(14) 55.5(82) 61.9 ) 64.7(59) 61.8(139 64 191 61.9(537) 
All lamb 56.3(119) 19.8(64) 53.0(13) 57.2(20) 61 7) 96.0 (98) 139 9.6(473) 54.0(20) 
All lean beef 61.4(71 56.8(45) 54.9(47) 49.9(15) 58.9(23) 56.0030) O(7R 
All lean pork 64.3(45 54.8(15) 40.5(8) 56.4(41) 63.8 (23) 61.6(57) 59.3(117) 61.6(250) 
All lean lamb 61.2(36 52.8(31) »6.6(7) 60.0010) 61.7(14) 57.8 ) 59.7(52) 53.6(18 110168 
All 35-50% fat beef 28) 59.8 (20) 54.7(24) 46.1(14) 54.5(40) 57.6(93) 57.5(162) 63.0(2) 
All 35-50% fat pork 66.7(32) 54.5(14) $2.5(6) 54.6(41) 55.0(4 65 6) 57.8(38 »9.1(74 61.2(192) 
All 35-509 fat lamb 56.1(37) 16.9(33) (6) 54.5(10) 55.9(23) 55.8(41) 1.8(46) 2 54.8(166) 40.0010) 
All ground beef 61.5(28) $9.2(11) 55.7(21 56.0(63) 5 (51) 4$9.9(17) 56.3(158) 63.0(2) 
All ground pork 64.5(41) 53.8(25) 45.2(13) 61.9 (26 64.9(54) 60.6 (97 52.7(27 61.7(245) 
All ground lamb 40.8(64) 53.0(13) 60.1(47) 57.5(114) 56.0(98) 7(100 5R.7(404) 54.90 (20) 
Storage light Storage room humidity Bacterial in ilation (Antioxidant 
Levels of 
consideration Light Darkness Normal 80-82 % None Nol eated id 
All meat 62.1(590 58.9(974) 62.3 (612) (RGR) 60.1(1531) X 60.7 (1330) 
All lean meat 59.7 (237) 60.1(561) 60,5(226) 59.8(501) 60.1(774) xX 60.6(656) 
All 35-500 fat meat 60.30119) 57.1(413) 60.3(152) 56.7 67) 97.8(523) xX 8.3(440) 
All 25-35% fat meat 65.1(234) 65.3 (234) 65 234) xX 
All ground lean 5R.5(2) 59.2(348 ) 59.2(355) x 60.1(311) §4.0(35) 
All cut lean 59.7 (237) 60,.6(224) 61.2(153) 60.8(419) x 61.1 15) 59.0(97) 
All ground 35-50% fat 56.6(361) x ? 56.5(354) 56.5(352) xX 7.4(317) 51.7(35) 
All cut 35-50% fat 60.5 C119) 61.0(52) 60.3(152) 60.7(13) 60.6(171) xX 60.8(123) 
All beef 59.8 (280) 57.7(254) 59.8(261) 57.2(205) R.R(510) xX ss) 5Y.4(145) 
All pork 62.7(171) 61.6(366) 62.9(212) 61.2(319) 62.0(528) xX 62 7) 2 
All lamb 6600139) 56.8(354) 6.8 44) 56.8(344) 59.4(493) X 61.0(405) 52.9(70) 
All lean beef 59.5(196) 59.1(174) 59.6(177) 58.8(127) 59.4(346) 9.4(272) 
All lean pork 60.7(41) 61.8(209) 64.0 (48) 61.1(201) 61.6(250) Xx 61.6(250) 
All lean lamb 50.1(178) 59.1(173 59.1(178 x 61 134) 4.0055) 
All 35-50% fat beef 60.3 (R84) 54.6 (80) 60.3(84) 54.4(78) 7.2(164 Xx 6.41116 60.1(48) 
All 35-50% fat pork 60.8(35) 61.3(157) 60.3(68) 61.4(118) 61.2(18 60.67(9 61.2(192) 
All 35-500 fat lamb 54 176) »4.4(171) 54.5(17¢ 7(182) 
All ground beef 56.4(160) 55.0(1) 56.4(157) 56.4(16 xX 6.4(160) 
All ground pork 65.3(43 60.9 (202) 65.3 (44) 60.9(201) 61.7 (236) Xx 61.7(245) 
All ground lamb 66.8(70) 56.8 (354) 56.8 (344) 8.5(424) x 60.2 52.9(70) 
[ype of package 
can can coated side cellophane pliofilm 
: coated side iminate aminate 
outside laminate 
outside 
All meat 60,9(247) 57.8 (265) 58.8(65) 64.8(41 61.6 (682 4) 6.7052) 
All lean meat 60.4(126) 9.5(131) 49.3(11) 61.4(41 62 12) 7.0016) 
All 35-50% fat meat 58.2(76) 56.0(154) 50.5(14) R(211) 62.0(12 (16) 
All 25-35% fat meat 60.0(45) 64.3(40 64.2(41 RI 
All ground lean 59.2(17) 59.5(131) $9.3(11) 62.7(109 62.2(12) 7.0016 
All cut lean 60.6(109) (304) 
All ground 35-50% fat 67.6(15) 56.0(134) 50.5 (14) 61.0(110) 62.0(12 16) 
All cut 35-50% fat 59.4(60) 60.6(101 
All beef 60.0(114) (20) 
All pork 61 71) 56.3(25) 62.1010) Jf 12) 61.9012) 
All lamb 61.9(62) 60.3 (40) 65.6(31) 
All lean beef 54.6010) 
All lean pork 61.7 (382) 62.7(158 7(¢ 61.506) 
All lean lamb 59.5(16) 50.8 (5) 6 ) 
35-600 fat beef 59.9036) Hx 7.7(¢ GO(10) 
All 35-50% fat pork 58.6(24) 54.2(9) 61.919 62.516) 
All 35-50% fat lamb 53.9(16) 55 57) 8.7 
All ground beef 94.1(64) ¥.1(12) 3.6(20) 
All ground pork 59.7(87) (20) 64.4(5) 65 61.9(12) 
All ground lamb 60.2(47) 5R.2(114) 57.7(25) 65.9(16) 61.9(128 
Notes: Numbers in parentheses show numbers of samples observed No observations; X Insufficient observations 
b. Samples in cellophane-polyethylene laminate were on a Note: Low-fat samples were not used in the early part of 
par with those in package types 2 and 15. the project; they were introduced after the project was more 


fat samples 
s no direet 
‘ither up or 
should 


its rating for 
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Levels of 
consideration 


All meat 

All lean meat 

Al) 35-50% fat meat 

Al] 25-35% fat meat 

All ground lean 

All cut Jean 

All ground 55-50% fat 

All cut 35-50% fat 

All beef 

All pork 

All lamb 

All lean beef 

All lean pork 

All lean lamb 

AN 55-50% fat beef 

AN 55-500 fat pork 

Al 35-500) fat lamb 

All ground beef 

All ground pork 

All ground lamb 

Levels of 

consideration 

\ll meat 

\ll lean meat 

AlN 35-500 fat mea 

All 25-35 fat meat 

All ground lean 

All cut lean 

All ground 35-50% fat 

All cut 35.50% fat 

All beef 

All pork 

All lamb 

All lean beef 

\ll lean pork 

All lean lamb 

AIL 35-500 fat beef 

AN 35-5067 fat pork 

AIL 35-500 fat lamb 

All ground beef 

All ground pork 

All ground lamb 

Levels of 

consideration 

All meat 

All lean meat 

AIL 35.500 fat meat 

All 25-35% fat meat 

All ground lean 

All eut lean 

All ground 55-50% fat 

All cut 35-50 fat 

All beef 

All pork 

All lamb 

All lean beef 

All lean pork 

All lean lamb 

AN 55-500 fat beef 

AN 55-50% fat pork 

AN 55-500 fat lamb 

All ground bee 

All ground pork 


All ground lamb 


75.5(299) 
75.2(146) 
74.0089) 
78.4(64) 
74.0(60) 
7T5.5(86) 
71.4059) 
70.5(94) 
74.8(106) 
72.4(62) 
78.3(44) 
T5.7(30) 
70.8 (27) 
60.8 (31) 
2028) 
7TR.5(39) 
74.4183) 


Pattern of temy 


l-temp 
71.7(1444) 
73.0(752) 
71.8(464) 
67.5(228) 
TO.0(305) 
7T5.6(447) 
70.1(293) 
74.7(171) 


6.4(516) 
67.2(399) 
T5.8(245) 
74.0132 
TO.OCL54) 
75.2017) 
69.2(132) 
65.5¢(151) 
76.4(224) 
64.7(332) 
x 
can 
75.8 (228) 
74.5(118) 
73.8 (6R8) 
82.7(42) 


75.009) 
74.4(109) 
74.5060) 


75.108) 
75.0(36) 
73.4(24) 
OU UCR) 


77.8(69) 
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TABLE 4 


Total organoleptic quality, including color, in relation to variables in preparation, packaging, and storage of meat 


(Perfect 


Days in storage 


67.6(143) 
67.2(87) 
68.2(56) 


66.0043) 
68.4(44) 
64.9(42) 
78.0(14) 


68.3(67) 
70.9(26) 
65.0(50) 
66.3(47) 


70.8(15) 
73.1(20) 
7TO.9(11) 
63.1025) 
59.8(13) 
70.0(22) 
65.0050) 


wrature 


20 hours 
room temp 


69.7020) 


71.619) 
68.2(11) 


68.2011) 


OS 5018) 


68.209) 


BO.5(2) 


65.4(9) 


68.5018) 


307 x 306 
can 


70.9(256) 
72.3(130) 
69.5(126) 


72.3(130) 


69.5 (126) 


71.5(104) 


20-22 


score = 100) 


23-28 


66.1(97) 65.9(112) 72.1(156) 

67.0(62) 67.5(64) 70.6(42) 

64.5(35) 63.7(48) 68.0(66) 

7R.9(4R) 

66.2(21) 66.0033) 70.6(42) 

66.7(36) 68.8(31) 

61.5(21) 63.2(32) 68.0(66) 

69.0014) 64.2(16) 

66.7(70) 57.5(27) 67.3(68) 

60.3(14) 67.7(65) 76.7(33) 

66.4(13) 71.1(20) 75.1(55) 

67.1(47) 64.9(14) 68.9(28) 

63.5(8) 69.3(40) x x 

70.417) 73.9(10) 74.1(13) 

67.5(23) 57.1(13) 66.2(40) 

56.0(6) 2(25) xX X 

61.7(6) 68.3(10) 70.9(22) 

67.4(31) 57.5(27) 67.5068) 

59.0(13) 69.0(18) 7R.3(18) 

66.4013) 71.1(20) 73.9(45) 

Storage light Storage 

Light Darkness Normal 

73.5(583) 72.1(881) 

73.0(236) 73.0(525) 

7R.0(119) 70.8 (356) 

RU.5(228) 

ess aces 72.1(514) 

73.0(236) 74.3(211) 

7T8.0(119) xX xX 


74.0(41) 
74.6(84) 
74.6(35) 


41) 
81.7(68) 


MSATS0 
-ellophane 


coated side 


outside 


71.9159) 
60.6010) 
60.5010) 
77.7039) 
60.6010) 
60.5010) 
67.8(21) 
74.2(38) 


59.2(6) 
62.8(4) 
62.3 (6) 
57.5(4) 


65.5(16) 
71.8(23) 


67.8(252) 73.6(260) 
75.8(347) 77.9(210) 
71.4(282) 80.7(135) 
68.9( 180) 73.2(176) 
76.1(204) 1(49) 
7T3.9(141) esos ones 
4.6(84) 
1 


2(68) 


xX xX 
82.3(42) 

xX xX 
Type of package 


Wrapped 
MSATS0 
cellophane- 
coated side 
outside 


75 
BO.2(5) 


84.2(16) 


Storage temperature 


35°-—37 
72.5(277) 
71.0(103) 
72.9(166) 
xX xX 
71.00103) 
71.6(94) 
xX xX 


69.7(129) 
80.1(59) 
71.4(89) 
64.3(36) 


7(23) 
8(44) 
5(93) 
3(36) 


68.7(37) 
63.4(57) 
R0.1(59) 
(84) 


room humidity 


196) 
136) 
70) 

».5(104) 


136) 


Cellophane 
pliofilm 
laminate 


6( 304) 
O(R4) 
2(101) 


0(256) 
8(247) 
7(128) 
0(196) 


9.0(41) 
(60) 
5.7 (84) 


0(41) 
6(25) 
5(68) 
30106) 


‘cellophane 


“ 


38 40 41 50 
2.5(404) 73.9(391) 
8(293) 73.5(207) 
6R8.5(61) 70.3(106) 
xX 79.7(78) 
72.9(97) 65.8 (30) 
2(196) 74.8(177) 
5.3(42) 


68.5(61) 


75.5(78) 
72.1(187) 
74.5(126) 
75.5(78) 


67.8(24) 65.0(36) 
60.5017) 
T5.A(91) 64.4(24) 
71.9(73) 72.8 (88) 
Antioxidant 
05% —.50¢ 


ascorbic 


Non-treated acid added 


72.5(84) 


69.3(27) 
74.2(48) 
67.2(28 

68.1(55) 


Cellulose 
acetate 
pliotilm 
laminate 


slyethylene 
laminate 


75.6(24) 
75.3(12) 68.5(16 
75.9(12) 69.1(16 


75.3(12) 68.5(16 


69.1016 


75.9(12) 
69.9(12) 63.6(20 
81.3(12) 77.5(12 
70.5(6) 63.5010 
RO.1(6) 7T7.0(6) 
69.306) 
82.5(6) 


63.6020 


69.9012) 
3(12) 77 


Notes: Numbers in parentheses show numbers of samples observed; No observations; X Insufficient observations 
a given quality level as the projeet progressed, this could PER CENT GROSS WEIGHT LOSS—GROUND MEAT 
account in part for the relatively high organoleptie ratings ; . 
recorded for low-fat samples. This is mentioned as a_ possi- Meat examined after one week of storage showed, for beef, 
bility but not a probability and it should be borne in mind high, for pork, low, and, for lamb, medium per cent gross 


inasmuch as there might appear to the reader to be an in weight loss. During the second week, the gross weight loss of 


congruity in the relative ratings of lean and low-fat samples. becf decreased, that of pork inereased slightly, and that of 


4 
— 15-15 $2°-34 

4 

7 

69.5(198) 

77.2(133) 
71.9(33) 
69.8(193) 

9 T7051) 72.5(117) 
1 73.9(49) 69.5(12) 
1 58.6(5) 
4 
71.6(775) 74.1(1246) 71.8(187) 
72.5(465) 73.4(625) 71.8(111) 
ie 71.6(310) 71.6(393) 71.8(76) 
72.1(307) 73.4(625) 69.3(27) 
73.4(158) 74.2(338) 72.5(84) 
70.0 (297) 70.3 (276) 67.2(28) : 
xX xX 74.5(117) 74.2(48) 

75.4(279) 66.53 (203) 69.8 (374) T3.10182) 
77.7(169) 75.3 (300) 76.4(510) 
80.7(135) 71.4(272) 75.4(362) 68.1(55) 
72.6(195) 67.2(133) 70.5(266) 
7 

6 68.3 (108) 
7! 7F50(172) 

ee 65.7 ( 65.5(150) 65.7(153) 
75.1 75.1(182) 76.4(224) 

71.4 71.4(272) 74.4(295) 
77.7(41) 75.6(631) ) 
> 

74.5(185) ) 
77.7(41) 82.8(56) 4 

7 
74.1(114) 66.5(68) ee 

7T6.3(70) 73.7(84) 

79.2(44) 71.5(104) 
73.7(78) 68.0056) 
ee 
73.5(42) 7 
74.3(52) 7 
64.5(32) 7 ) 
74.0(42) 7 

66.5(68) 6A ) 

fy 


GOT 


FOOD 
PROCESSING 
PROBLEM 


Sunkist technical advisers...over 400 different citrus 
products for industry...can help you solve it! 


SUNKIST KNOW-HOW produces the 
finest citrus products to be had. That 
the backlog of 
more than 60 years experience—and 
over 400 of 
them—can help solve your food 


same know-how 
those citrus products 
processing problem. 


Every course on the American menu 
has profited from Sunkist research or 


Exchange products. We’ve made a 
good condensed soup glorious by add- 
ing a few ounces of Exchange Lemon 
Juice to 100 gallons of it. We have 
stopped pies from ‘‘bleeding’’ by 
using Exchange Low Methoxy!] Pectin 
in the filling. 

And between soup and dessert, 


Sunkist devised enough manufactur- 


EXCHANGE BRAND CITRUS PRODUCTS widely used by leading food 


processors include: Lemon Juice.. 


.Orange Juice...Orange Oil... 


Lemon Oil... Frozen Orange Puree...Frozen Lemon Puree... 
Preserver’s Pectin... Low Methoxyl Pectin. 


ing processes for the benefit of the 
American food processor to get Sun- 
kist 118 separate U.S. patents! 
Sunkist technical experts will be 
glad to work with you—in your own 


plant —or for you—in their own citrus 
research department. Write—or, if 
it’s urgent, telephone —and a Sunkist 


man will call on you. 


Sunkist Growers 


PRODUCTS SALES DEPARTMENT * ONTARIO, CALIF, 
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GOOD TASTE 
is 

| THE KEY 

TO REPEAT 
a SALES 


4 

me Be it soup or sauce, ketchup, coffee cake or corned beef hash— whatever the food 
7 product—good taste means good sales. Nothing unlocks the natural flavor of good 
“A food like the right spice. Similarly, spice adds to the character of a food, bringing 
it out of the ordinary. 

‘ Since spice contributes so much to the good taste of your food product, naturally 
= you want to use the best. Especially since the best spices cost no more than the 
ordinary “good enough”’ varieties. 

7 That’s why more and more food processors are turning to Knickerbocker quality 
a spices. The extra quality upgrades the product. The extra quality without extra 
“a cost returns dividends in repeat sales. 

v Knickerbocker already supplies their fine quality spices to many segments of the 
= food processing industry. In fact, Knickerbocker has been a leading “merchant in 
. good taste” for over 100 years. 


A Knickerbocker special sales representative will be glad to consult with you con- 
cerning the application of Knickerbocker “good taste” to your products. 


For further technical information and trial samples, write: 


KNICKERBOCKER 


MILLS CO, since 1842 Americo’s Leading importers of fine SPICES 


601-621 West 26th Street, New York 1, New York 
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FACTORS AFFECTING QUALITY OF PREPACKAGED MEAT. V. 


lamb inereased greatly. During the third week, the gross 
weight loss decreased in all types of meat, with the smallest 
gross weight loss appearing in pork and the highest in lamb. 


96 


Cellulose 


Lean meat had greater gross weight loss in storage at tem 
peratures below 35° than at temperatures between 35° and 


39°; also greater than that of fat meat in storage at tempera ign 
tures between 35° and 39°. Variation of temperature within 2 
the range, 32°-39°, had little effeet upon gross weight loss - 
of fat meat but above 35° loss in lean meat was less than that 
in fat meat. Below 35°, the three species of meat ranked from = 
highest to lowest loss in the following order: beef, pork, lamb. 
Between 35° and 39° F., they ranked in the following order: 
lamb, beef, pork. At the higher temperatures, the gross weight 
| loss of lamb was very high compared to those of either becf 
| In rough figures, based on insufficient data to be convineing, » ‘ 
6 different packaging conditions gave the following compara 
tive percentages of gross weight loss: 
MSATSO cellophane, coated side inside 4.5 = 
Cellophane polyethy lene 60 
Aas 
When all meat in all package types is considered as a sample, Z nh 
greater net weight loss appeared at the end of the second week 5 = 
of storage than at the end of either the first or the third week, 
(See Table 5). Net weight loss was somewhat less at the end t 
= = i i - 
of the first week than at the end of the fourth week. & = 
After one week of storage, beef showed high, pork, medium, = s 
and lamb, low per cent net weight loss. <All species of meat a &% = ‘ 
(beef, pork, and lamb, including, colleetively, ground, eut, fat, < 
and lean) showed maximum net weight loss at the end of the < + 
Ground meat showed greater net weight loss at the end of e 
the first week than at the end of either the second or the third E = aoe gs: - 
week. Cut samples showed net weight loss several times as ols = he inpatient om” 
great as that of ground samples at the end of the first week Loe 
and the loss beeame atill greater for cut samples during th» 
second and third weeks. 3 
Ground lean meat had slightly greater net weight loss in = 
storage at temperatures below 35 than at temperatures be & ~ 
tween 35° and 39° F. At all temperatures, the net weight loss 2 ! ’ anoe asee 
of ground lean meat was slightly greater than that of ground 2 = si 
fat meat. 
The net weight loss of cut samples of beef and pork, both ‘S 
lean and fat, was several times as great as that of ground s 
samples at all temperatures between 32° and 37° F. Net 2 > 
weight loss of cut samples increased as storage temperature Lom 
increased, Cut samples of lamb were not included in net weight 
> 
loss tests. 
o = 
The 3 species of meat ranked from highest to lowest net & || <= 
weight loss in the following order: at storage, pork, 7 
beef, lamb; at 35°-37° storage, pork, lamb, beef; at 38 
39° F. storage, lamb, pork, beef. - 
In rough figures, based on insufficient data to be convineing, R—< eo - 
eght different packaging conditions gave the following com 
parative percentages of net weight loss: 
Non-packaged 28.5 
MSATSO cellophane, coated side inside 5.0 
MSATS86 cellophane 4.0 
307 x 400 ean 3.0 FE 
Cellophane-pliofilm laminate 1.7 2. = 
307 x 306 ean 1.3 t= 
Cellophane-polyethylene laminate 1.3 == 


Cellulose acetate-pliofilm laminate 1.0 
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any previous time. The improvement during the second week 
was due to a marked improvement that occurred during that 
period in the fat lamb samples, which outweighed the moderate 
deterioration in red color which occurred in the lean meat. Fat 
pork samples experienced a startling recovery of red color dur 
ing the third week of storage but this was not sufficient to 
outweigh the appreciable losses of red color experienced by 
other classes of samples. Samples in cans were responsible for 


HUNTER a, VALUE, TOP SURFACE, WHITE 
STANDARD 


in all package types is considered as a sam 
ple, of red occurred continuously 
during a storage period of 4 weeks. There was a slight im- 
provement of red color during the second week but at the end 
of the third week the rating for redness was lower than at 


When all meat 


deterioration color almost 


TABLE 6 


value, top surface of samples, in relation to variables in preparation, packaging, 
and storage of meat (white standard used) 


Hunter a; 


Levels of Days in storage 


consideration 

1-3 13-15 20-23 
99(151) 
04(71) 


$R(145) 
54(853) 
16(62) 


All 15.47 (235) 
16.53(141) 


meat 

All lean meat 

AIL 35-50 fat meat 
AlN 25-359 fat meat 


16.94(64) 
14) 
21) 


16.04(64) 
13.99 (109) 
12.81(62) 


13.67(44) 


R6(19) 
45( ) 
43050) 


7T3(S2) 


All 
All 
All 
All 


B4(5R) 
R83) 
2.87(56) 


67(3R8) 


6.506 


ground lean 

eut Jean 

ground 35-50% fat 
eut 3 fut 


95(31) 


17.97(135) 7.42(70) 
9.46(96) 34(39) 
13.18(48) 3.9°° (26) 
$B) 


beef 
pork 
lamb 
lean beef 


26(94) 
19°93) 
40(48) 
om(54) 
99(60) 29(27) 


lean pork 90 (63) f 


lean lamb 
50% fat beef 
15-50% fat pork 


15-500 fat lamb 
ground beef 
ground pork 
ground lamb 


Levels of 
consideration 


meat 

lean meat 
fat meat 
fat meat 


ground lean 
cut lean 
| ground 
eut 55-50% 


15-50% fat 


fat 


heef 
pork 
lamb 
lean beef 


i lean pork 

lean lamb 
fat beef 
© fat pork 


15-50% 
15-506 
15-500 fat lamb 
ground beef 
ground pork 
ground lamb 


Levels of 
consideration 


meat 

lean meat 
fat meat 
fat meat 


25-35% 
ground lean 

cut lean 

ground 35-50% fat 
eut 35-50% fat 


heef 
pork 
lamb 
lean beef 


lean pork 

lean jamb 

15-50% fat beef 
fat pork 


15-50% 


15-500 fat lamb 
ground beef 
All ground pork 


All ground lamb 


Notes 
After 


Storage temperatur 


15.82 (560) 
16.25(174) 
15.45(195) 


112) 
56062) 
BIC TIO) 


56 (264) 
170) 


104) 
(66) 


54) 


Numbers in parentheses show 
20 days all beef was ground samples 


12.46 


15.12(101) 
1.21087) 


x 


ean 


14.04(308) 
15.50(154) 
12.40(154) 


15.50(154) 


12 40(154) 


16.42 (144) 
10.24(68) 
13.19(096) 
17.90 (72) 


12.90(34) 
14.40(48) 
14.93(72) 

7.61(34) 


12.00(48) 
16.42(144) 
10.24(68) 
13.19(96) 


12.91 (796) 


R3(24) 
51(40) 


O0(24) 
52(24) 


41 (48) 


e Storage light 


Light 


15.14(354) 
14.26(76) 


97 (587) 
202090) 


90(111) 
76 (476) 


47(116) 


ttl) ase esac 
O402R0) 


43(246) 


19.62(120) 
8.58(58) 


2.00053) 


40(51) 
$6(46) 
93 (107) 


18.85(2) 


toy x 400 
can 


90(70) 
73(32) 


5.73(32) 


14) 
(40) 
5.67(16) 


00016) 
1.2508) 
3.82(6) 

TO(24) 


17.1508) 


numbers of samples observed. 
After 20 days all pork was cut samples 


Non 
packaged 


91(44) 
20(14) 


97(28) 


22(10) 
00(12) 
BO(R) 


23(7) 


.19(18) 
O7(32) 
19(12) 


3.65(1R) 
-90(25) 
-13(12) 
16(24) 
Storage Antioxidan 
O5% 5% 
ascorbir 
ac id 


added 


Darkness Normal 


Non-treated 
1206) 
Too) 
506) 


9001353) 
| 


91¢ 


15.62 (365) 
16.42(159) 
14.98 (206) 


787) 
566) 


01(4 


10.56(11) 366) 5.29 (384) 
16.14(148) 334) 13.58 (520) 
14.98 (206) 10) 14.36(312) 
(538 19. 481) 
0.30 ( 02 (140) 10.01 (641) 
3 356 13.50(350) 

405) 


S2(105) 18.06 | 


10.11(356) 
14.29(1753) 
23.15(78) 


34 (280) 


39 (260) 
168) 
1R0)) 
218) 


53 


610120) 15.80( 2" 


8.45( 86) 

56(16R8) 

25(300) 

9.92 (144) 
04( 288) 


12.66(170) 
17.64(165) 

9.83(147) 
13.05(295) 


B09) 
144) 


288) 


15.02 (15 


B36(11) 


package 


Cellulose 
acetate 
pliofilm 
laminate 


Cellophane 
polyethylene 
laminate 


Cellophane 
pliofilm 
Jaminate 


MSATR6 
cellophane 


11.27(48) 


9.50(24) 


24) 
13.90(12) (24) 


19.15(4) 


3.21 (50) 
3.02(24) 
17(16) 
60(20) 14.52(12) 
46(166) 
80(36) 
67(98) 
OOC110) 


12(8) 
00(30) 
09(16) 


13.90 ( 12) 
19.15(4) 


12(36) 
12(50) 
.56(52) 
96(72) 


235 ( 


02(24) 


14.20(24) 


No observations 


pes 

27-382 

22 
12.30 (132) 

12.61(62) 
12.00(70) 
1 1 12.28(48) 12.70(23) 
All 21.44(28) 22 17.28 (72) 14.53(35) 
12.42(22) 14.31(55) 10.63(73) 
15.10(14) 13 12.25(24) 14.01(24) : 
All 20.50 (20) 2 17.91(34) 15.72(18) 

> All 9.33(25) 10.15(32) 
All 13.24(5) i4 14.49(24) i4 12.88 (12) 14.58(12) 
es All 24.5108) 18 17.45(46) 17 16.72(38) 13.32(17) 
Fs All 15.98(4) 8.57(36) 7 11.35(30) 11.02(41) 
All 21.80(2) 12 11.87(24) 1 
All 1R.GR(R) Ik 17.53 (54) 1 
All 0 10.09(24) 
All 13.46(7) 1). 13.18(48) 1 

Mid All M66) 13 13.85 16.47(270) 

All 14.72(198) 14 14.26 19.40(48) 

All 15.08(520) 10 13.28 ( 15.89(222 4 
Al 1.39(14) 

Al 17 14.35(153) 18.85(2) 1 

\l 15.98(45) 138 14.20(174) 1 19.20(48) 

\l 149155) 15021150) 

All .15(254) 17.69(305) 19.70(206) 1 16.47(270) 

Al 11.64(93) 11.45(152) 380) 
Al O.16(94) 17.75 (66) 18 1 19.20(48) 
ay \ 14.47(45) 14.18 (64) 14.26(58) 14 ‘ 14.32 (168) 

\ 18.22 (94) 15.31(168) 15.57(22) 16 19 22) 

Type of 
can 

All 15.29(144) 15.18(90) 13.67 (634) 14.91(28) 
84 All 4 15 14.65(71) 18.10(36) 13.87(390) 14.52(12) 

All 14 17.62(52) 13.23(54) 13.37 (244) 15.20(16) 

Al 21.177) 25.38(9) 22.06(12) 13.51(88) 

\l ones 13.09(62) 16.10(24) 13.97(302) 
16.31 (6) 14.03(12) 11.01 (86) 

All 14.62(94) 15.18(46) 13.24(42) 14.62(158) 

All 18.37 (158) 2 27.96 (28) 1 

All 15.33(30) 1 12.79(24 
All 17.9 2 26.30(14) 

All 0.16 1 10 11.66(12) 
All 1 1 14.40(12 
All 19.20( 2 29 

All 8.47 1 1 7.81(12 

21.17(7) 12 18. 14 

ae 


FACTORS AFFECTING QUALITY OF PREPACKAGED MEAT. VY. 201 


Fat 
during the early 
the strong recovery made by 


meat lost its red color more rapidly than lean meat 
part of the storage period and, in spite of 
fat lamb during the second week 
and by fat pork during the third week, fat meat suffered a net 


aceelerating early deterioration and retarding later deteriora 
tion. (See Table 6*). 
* While a rating of 12.0 or higher is considered to indicate 
desirable color in lamb or pork and a rating of 14.0 or higher 
in beef, these values have no special significance in Tables 6 


loss of red color during 4 weeks of storage greater than that 
suffered by The for 
shown by fat pork at the end of the second week of storage. 

Early of red followed 


lean meat. lowest rating red color was 


and 7 because the rating values in those tables are means of 


groups, most of which cover a wide range. loss color by a recovery during the 


TABLE 7 


Hunter a: value, top surface of samples, in relation to variables in preparation, packaging, 
and storage of meat (red standard used) 


Days in storage 
Levels of ys gLO ge 


consideration 


meat 02(619) $.34(340) | 10.66(178) 10.92(286) 


64(357) 
75(177) 


.95(211) 11.35 


lean meat 
9.5 


50% fat meat 
fat meat 
RO(218) 9.8 
(139) 
5.96(129) 


54(48) 


oO9g(131) 
24(80) 13.3 
5.09(93) 
47 (56) 


ground lean 
cut lean 
ground 35-50% fat 


fat 


13.7 


95 (105) 


eut 35-50% 
63(195) | 93(109) 11.1 
31(84) 10.5 
.19(147) 


74(73) 


beef 
pork 
lamb 
lean beef 


7.R0(109) 
8.45(146) 


10.50¢30) 


lean pork 
lean lamb 
55-50% fat beef 2.2 
35-50% fat pork 78(62) 


35-50% fat lamb 
ground beef 
| ground pork 
ground lamb 


7.00(135 


Pattern or temperature Storage light 
Levels of 
consideration 
20 hours 


Dark 
room temp 


1-temp Light 
18 ( 937) 
10(420) 
R4(210) 
69 ( 


meat 
lean meat 

5 fat meat 
25-35% fat meat 


sa) 


ground lean 
cut lean 

ground 
eut 35 


9.60(710) 
35-50% fat 6.39 


6RR) 
fat 12.82(353) 


( 12) 
(991) 
1295) 
745) 


beef 10.36 
pork 8.37 
lamb 7 
lean beef 9 


9.44(26) 


9.72(10) 


7 
67 
68 


llean pork 
| lean lamb 
l fat beef 
fat pork 


8.69(508) 


3.48 (102) 


35-50% fat lamb 5.7 7 5.96 
{ 2 63018) 
+.90(128) 


6.77(181) 7 


| ground beef ORS 
| ground pork 
ground lamb 2401 


MSATS( 
Non cellophane 
packaged 


Levels of 


consideration (all ground) 


ean 


(all eut) 


inside 

meat 707) 
lean meat 

35-50% fat meat 

125-359 fat meat 


60(5R85) 
R5( 86) 
(36) 
ground lean RO(5OR) 
cut lean 


$(19R) 
101) 
210) 


118) 


11.4 
6.22 ( 


11.03 ( 


24.82(8) 
18.38 ( 
10O.91¢12) 
lean beef 24.60(4) 
51) 

100) 


lean pork 
lean lamb 
35-50% fat beef 
35-50% fat pork 50) 
(101) 
1938) 


fatlamb 10.22 
ground beef 
ground pork 
ground lamb 


5-50 


Notes: Numbers in parentheses show numbers of samples observed 


6(108) 150) 


8(70) 


10.99 


5 (62) 
8 (46) 
4(45) 


9(25) 


6(109) 


(09) 


5.45(118) 
6.800156) 
5.26 (248) 


7.64(481) 


10.58 (258) 
4.66(110) 
9.02(107) 


7.400: 


soc TOR) 


7.08 (164) 
B.41 (100) 


7.R0(128) 
5.36 (89) 


(35) 
7.36(276) 


Antioxidant 


Non-treated 


( 5048) 
1811) 
OO(916) 
6.92 (321) 


8.91 (1225) 


199) 


7.04(315) 


O20) 1060) 


[ype of pack: 
MSATRO 

cellophane 
e coated side 


outside 


polvethy 
lene 
aminate 


6.45(77) 


No observations. X 


Cellophane 


05—.10% 
ascorbic 
id 


added 


10.93 (244) 
12.15(122) 


R.O7(50) 
14.58(72) 
5.1R (50) 


12.95(72) 
1s.77(144) 


lao) 


14 


(72) 


6.98 100) 


Cellulose 
acetate 
pliofilm 

laminate 


(all ground) 


O4(45) 
24) 


24) 


2 
\ 
13-15 20-22 23-33 32°34 18°40 41°50 
110140587) 9.67 (680) | 6.98(1258)) 8.50(763) 
4 All 12313) 10.07(259) 7.55( 968) 80(372) 
All 10.89(136) | 12.18(227) 9.83(276) | 4.85(235) 6.RO(217) 
All 5.22 (47 6.09(45 6.07(55) 7.85(174) 
All 10.72(78) 10.55 (254) 9.01(217) | 7.72(620) 
All 11.41472) 14.43(59) 15.51(42 7.25(348) 
All 9.22 (57) 10 (149 6.71(210) | 4.85(235) 
A Pe 12.10(79) 15.70(78) 13.78(166) ‘ 
Al 1169154) 11.91(235) | 12.38(229) | 7.35(436) 14.50(108) 
A 11.00(178) 12.16(164) 10.87(181 5.58 (341) 7.74(292) 
All 8( 36) 10.43(74) 9.28(188 6.57(270) | 7.64(481) 
All 11.34(73) 12.30(17) 11.62(132) 12.145(61) 7.31(418) 
All 8.57(49) 12.74(14) 10.70(92) 12.80(72 12.04(74 6.52 (187) 
All B.B2(84) 10.49(21) 11.04(41) 9.86(109 7.88(124) 8.36(363) 
All 10.40(31) 10.79(36) 11.06(17) 12.28(103) | 12.47(168) | 8.30(18) 
Al 7.93(35) 8.85(19) 11.32(86) 14.41(65) 11.08(89 
Al ones 5.50(65) 41.67(67) 7.27(63) 7.60(15) 9.67(33) 5 49 5.16(119) 
\ anne 7.77(78) 9.77(92) 8.45(44) 9.74(52) 11.68(34) 11.05(216 10.64(109) 
\ 7.18(115) $.99(72) 4.R0(45) 5.04(19) 7.77(39) R.5R (57) 7.89(95 
Al 12.06(14) 7.27(263) | 17.48(225) 9.28 (36) 10.50(62 9.36 (154) 6.37(244) | 
Storage room humidity 
All 8.55(2439) 9.39 (B4t B.40( 1774) 
All 8.67(1586) 10.97 27 §.65(9R89) i 
All 8.32(853) 10.86(212) 8.O8(7R5 : 
All 6.69(307) 
All 60) 9.53 (36) 5.64(128) 8.59(1168) 7.39 (67) 8.88 (657) 
All 13 (2) 3.49(44) 6.73 (666) 9.14(19) 6.62 (641) 6.75(635) 
All 11.53(166) 15.97(187 11.42(193) 14.57(144 12.78(281) 
All 12.11(330) 9.53(714) 12.03 (358 10.16 (465 (R51) 
All 6.11(3822) 4.46(669) 7.70(253 927 460990) 
All 6.95 (285) 7.31(1056) 7.19(235 S.00(1207) 
All 11.66(222) 8.82(533) 11.60(250) 115(654) 
Al 6.23(120) 9.45 (3588) 10.14(54) 66 (296 5.66(507) 
\ S.82(717) 9.44(26) 6.24(78) 8.10(665) 6.09(23) s.21(407 S.U7(670) 
\ 12.14(287) 13.30(2) 13.02(108) 11.62(181) 13.02(108 11.87(217) 12.95 (72) 
Al 9.47 (281) 8.49(99 (583) 
Al — 11.14(5) 7¢ 75 6.27(316) 
Al 8.07 (44) 10.71(824) %.74(517) 
4.11(66) 6.20 (22R) 6.153(445) 
Al 
| 
ellophane 
coated side sminate 
outside | 
= { 
\ 5.54(164)) 5.74179 12.90(62 (940 8.72(25) 
\ 4) |3.92(44) (34 (32 10.03 (16) | 
A 9.16(956) 7.15(42) 8.25(12 6.94012) 
All 15.60(1¢ VAT (357 
All ground fa 7.91 (251 7(48) 5.97 (3¢ 3.92 (44) 7 6.49( 182 6.02012) 7 
All eut 35-50% fat 10.72(93 B.85038) 20.5208 16.5 2 Lin 
All &8.32(146) 11.91 (32 11.07(362)) 6.49(24) 
All 6.16(222) | 19.42 (16) 3.96(56) 4.71(18 16.7 1s 5.4 22.13(4) B.52(24) 
\ 9.75 (3359) 7.56(72 6.42(107) 6 1.7 60024) 
Al 7.74(138) 12.77(1¢ 71 6.04(12) 
A 6.00018) 15.2 ‘ 191 
A 9.70(319)) 9.16036) B.01(24) 8.92 (¢ 
Al 5.52(72) | 20.5208 1.58(19 17.44(12 6.30(12) 
Al 6) 7.72(6) 5.97 ) 5.93 (24) l 8.15(12) 
Al 8.33(115) 7.73(24) 10.45(84 §.49(24) 
All 6.81(128) 3.41(8) 7.54(101 
All 9.70(319)! 7.56(72) 5.19(31) 4) 
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second week, then by further loss was shown by cut samples 
whereas ground samples showed some recovery during the third 
and fourth weeks. The net loss of red color in ground samples 
was relatively small. 

Variation in storage temperature between 33° and 44° F. 
made praetieally no difference in red color retention by ground 
samples of pork and lamb. In ground samples of beef, red 
color was retained distinetly better at temperatures below 35° 
than at temperatures between 35° and 44° F. 

Cut samples of beef showed somewhat better color when 
stored in the light than when stored in darkness. The reverse 
was indicated in cut samples of pork. Each of these effects 
was more pronounced in fat meat than in lean meat. 

Cut samples of beef showed somewhat better color when 
stored under normal conditions of humidity than when stored 
under conditions of 80-82% relative humidity. The reverse was 
indieated in cut pork samples. Each of these effects was more 
pronounced in fat meat than in lean meat. 

Cut samples of lean beef had slightly better color when 
treated with .05-.10%% aseorbie acid than when not treated with 
aseorbie acid but fat samples of beef had better color when not 
treated with aseorbie acid than when treated with .05-10% 
aseorbie acid. Pork and lamb were not evaluated in respect 
to this factor. 

When all meat, lean meat, and fat meat each is considered 
separately as a sample, the meat in the different packages 
runked from best to poorest in color in the following order: 


All meat: 

. 507 x 400 ean. 
No package (short storage period). 
MSATS6 cellophane. 

. Cellophane-polyethylene laminate. 

. 307 x 113 ean. 

3. 307 x 306 can, 

7. Cellophane-pliofilm laminate. 

. Cellulose acetate-pliofilm laminate. 


“an meat: 
1. MSATS6 cellophane. 
2. 307 x 400 ean. 
3. 307 x 306 ean. 
4. No package (short storage period). 
>, S07 x 113 can. 
i. Cellophane-polyethylene laminate. 
7. Cellophane-pliofilm laminate. 
. Cellulose acetate-pliofilm laminate. 


meat: 
No package (short storage period). 
2. 307 x 400 ean. 
3. Cellophane-polyethylene laminate. 
. 507 113 ean. 
. Cellophane-pliofilm laminate. 
MSATS6 cellophane. 
7. 307 x 306 ean. 
. Cellulose acetate-pliofilm laminate. 


The above ratings in respect to the following four packages 
may be regarded as doubtful beeause of inadequate data: 
307 x 400 ean. 
MSATS6 cellophane. 
Cellophane-polyethylene laminate. 
Cellulose acetate-pliofilm laminate. 
These relative standings of the different package types are 
vedoubtedly influenced by the following faets: 
‘Y) Only cut samples were evaluated in the 307 x 400 ean. 
%) Exeept for 7 samples of ground beef, all 264 samples 
which were counted in 307x113 cans were cut samples. 
(3) Only ground samples were counted in the 307 x 306 ean 
and in cellulose acetate-pliofilm laminate and most of 
the samples counted in cellophane-polyethylene laminate 


were ground samples, 


It is to be borne in mind that cut samples inherently gave 
higher ratings for red color than ground samples. 


HUNTER a, VALUE, BOTTOM SURFACE AND 
INTERIOR, WHITE STANDARD 


Ratings for red color of the bottom surfaces of meat sam- 
ples generally were lower than those of the top surfaces and 
the ratings of the interiors of samples were lower than those of 
the bottom surfaces. 

As was true of the top surfaces, the ratings for red color of 
the bottom surfaces and interiors of the samples increased in 
value during the second week of storage in cut samples but 
decreased in ground samples. 

As was true of the too surfaces, the ratings for red color of 
the bottom surfaces and interiors of the samples was higher 
when the meat was not packaged than when it was packaged 
in cellophane-pliofilm pouches. 


HUNTER a, VALUE, TOP SURFACE, RED 
STANDARD 


When all meat in all packages is considered as a sample, 
improvement of red color occurred continuously during a stor- 
age period of 4 weeks, following a severe deterioration during 
the first 2 days of storage. At the end of 4 weeks, the red 
color rating was substantially lower than the rating at the 
time of packaging. (See Table 7). 

Ratings in respect to a red standard, throughout the storage 
period, including those on packaging day, were appreciably 
lower than the ratings in respect to a white standard. De- 
terioration of red color in the initial days of storage produced 
a much greater change in rating in respect to the red standard 
than in rating in respect to the white standard; then the 
changes taking place after the first few days of storage were 
indicated as improvement in red color by ratings in respect to 
a red standard but as a deterioration in red color by ratings 
in respect to a white standard. Thus the ratings on the two 
different bases approached one another during the storage 
period but they did not attain coincidence at the end of 4 
weeks. 

Note: The results deseribed above seem to indicate that, 
when a red standard is used, the Hunter Meter responds much 
better to the type of color which appears in samples packaged 
in vacuum ¢ans than when a white standard is used. The 
overall pattern of color change, indicated when a red standard 
is used, corresponds much more closely to that of ‘‘canned’’ 
sumples than does the pattern of change indicated when a 
white standard is used. 

The highest percentage of increase in rating for red color 
after the first week occurred in fat lamb samples. 

Following pronounced deterioration in red color during the 
first 2 days of storage, ground beef and lamb remained almost 
constant in red color until the end of 2 weeks, then improved 
materially during the third and fourth weeks. 

Ground pork suffered a pronounced, progressive, deteriora 


tion in red color during the first 2 weeks of storage; then 


recovered to about the color rating it had during the first 2 
days. All other types of samples had a much higher ar value 
at the end of 4 weeks than they had during the first 2 days of 
storage. 

Fat ground samples improved in red color during the third 
and fourth weeks of storage at a higher rate than lean ground 
samples. 

Low-fat meat, on which records were kept only during the 
first week of storage, had lower ratings for red color than 
either lean or fat meat. 

Cut samples consistently had higher ratings for red color 
than ground samples even though the ar value of the former 
decreased during the fourth week of storage. 

Cut fat samples consistently had higher ratings for red 
color than cut lean samples but the reverse was true of ground 
samples, 

As storage temperature was increased from 32° to 50° F. 
the ar value for fat samples was deereased. Ratings for red 
color of lean meat were at their minima at storage tempera 
tures of 38°—40° F. 
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FACTORS AFFECTING QUALITY OF PREPACKAGED MEAT. V. 


Cut meat tended to show a higher rating for red color at 
storage temperature above 40° than at storage temperature 
below 40° F. but this was not true of ground meat. 

Based upon the intensity of red color throughout the stor- 
uge periods, meat stored for 20 hours at 70° F. before being 
stored under refrigeration was somewhat better than meat put 
into refrigeration immediately after packaging. 

Cut samples of beef showed better color when stored in the 
light than when stored in darkness. The reverse was indicated 
in cut samples of pork and in ground meat of all species. 

Cut samples of beef, both lean and fat, showed better color 
when stored under conditions of normal humidity than when 
stored under 80-85% relative humidity. Inadequate data indi 
eated the reverse to be true of ground beef. The indications 
in respect to pork and lamb are confused by poor distribution 
of data on low-fat samples. 

Cut samples of beef, both lean and fat, showed better color 
when treated with .05-.10% of ascorbie acid than when no 
treatment was used. Ground lamb showed the reverse effect. 
Tork, ground beef, and cut lamb were not evaluated in respect 
to this factor. 

When all meat, lean meat, and fat meat each is considered 
separately as a sample, the meat in the different packages 
rinked from best to poorest in color in the following order: 


All meat: 

1. 307 x 400 ean. 

2. MSATS6 cellophane. 
MSATSO0O cellophane, coated side inside. 
Cellophane-pliofilm laminate. 
Cellulose acetate-pliofilm laminate. 
307 x 113 ean. 
Cellophane-polyethylene laminate, 
307 x 306 ean. 
No package (short storage period). 
MSATSO cellophane, wrapped, coated side out. 


11. MSATSO cellophane, coated side out. 


Lean meat: 
1. 307 x 400 ean. 
2. MSATS6 cellophane. 

3. MSATSO cellophane, coated side inside. 

4. Cellulose acetate-pliofilm laminate. 
Cellophane-pliofilm laminate. 

6. 307 x 306 ean. 

7. 307x113 ean. 

8. No package (short storage period 
MSATSO cellophane, coated side out. 


10. Cellophane-polyethylene laminate. 


Fat meat: 
307 x 400 ean. 
MSATS6 cellophane. 
Cellophane-polyethylene laminate. 
307 x 113 ean. 
Cellophane-pliofilm laminate. 
MSATSO cellophane, coated side in. 
307 x 306 ean. 
Cellulose acetate-pliofilm laminate. 
No package (short storage period). 
MSATSO cellophane, coated side out 


The above ratings in regard to the following 6 package 
types may be regarded as doubtful beeause of inadequate 
data: 


307 x 400 ean. 

MSATS6 cellophane. 

MSATSO cellophane, eoated side inside. 
Cellophane-polyethylene laminate. 
Cellulose acetate-pliofilm laminate. 


MSATS80O cellophane, w rapped, coated side out. 


These relative standings of the different package types are 
undoubtedly influenced by the following facts: 


Only cut samples were evaluated in the 300 x 400 ean. 
Only ground samples were evaluated in the 307 x 306 
ean and in the cellulose acetate-pliofilm pouch, 

Except for 4 cut samples, all 28 samples which were 
counted in cellophane-polyethylene laminate pouches 


were ground samples. 


It is to be borne in mind that cut samples gave higher 
ratings for red color than ground samples. 


HUNTER a, VALUE, BOTTOM SURFACE AND 
INTERIOR, RED STANDARD 


Ratings for red color of the bottom surfaces of meat sam 
ples were higher and those of the interiors of samples were 
lower than the ratings of the top surfaces. 

Changes of ax values of bottom surfaces of ground meat 
and cut meat, both lean and fat, in relation to time of storage, 
followed the same general pattern as changes of ar values of 
top surfaces. 

In fat meat, the pattern of change of interior red color in 
respect to time differed from that of top and bottom surface 
red color. Values of az of interiois of fat samples decreased 
progressively during the first 3 weeks of storage (cut samples 
more than ground samples) then increased during the fourth 
week, Values of ar of top and bottom surfaces of ground fat 
samples decreased for 2 weeks, then increased while those of 

ut fat samples increased during the second and third weeks 
of storage. 

Change of ar value of interiors of samples, in respect to 
time, for beef, pork, and lamb, as distinguished from one an 
other, assumed very irregular patterns, compared to those for 
the top and bottom surfaces. The indieated changes in rating 
for fat and lean of all three species of meat are tabulated 


vwlow: 


First Week Second Week Third Weck Fourth Week 


Lean beef Inerease Inerease Inerease 


Decrease Decrease Inerease 


Fat beef 


Decrease lnuerease Decrease 


Lean por 


Decrease Decrease lnerease 


Fat pork 


Lean lamb Tnerease Constant Decrense Constant 


Fat lamb Decrease Inerease 


For all three species Of meat, ay values of top and bottom 
surfaces were lower in storage temperatures above 36° than in 


storage temperatures below 36° F. The same was true for in 


ind pork but, for lamb, the ar values 


teriors of samples of beef 
of interiors of samples were higher in storage temperatures 
above 36° than in storage temperatures below 36 

sased upon the intensity of red color throughout the storage 
periods, ground beef and lamb stored for 20 hours at 70° F. 
before being stored under refrigeration had better interior color 
than similar samples put into refrigeration immediately after 
packaging. In bottom surface color, however, practically no 
effeet was indicated by this difference in pattern of storage 
temperature. Other types of vere not evaluated in respeet 


to this faetor. 
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Data indicated no clear eut effeet of either light or variation 
in humidity upon color rating of bottom surface or of interior 
of samples. 

When all meat, lean meat, and fat meat each is considered 
separately as a sample, the meat in three different package 
types ranked from best to poorest in bottom surface and in 


terior color as follows: 


All meat: 
Bottom surface. 
1. 307 x 113 ean. 
2. No package (short storage period). 


%. Cellophane-pliofilm laminate. 


Interior. 
1. No package (short storage period). 
307 x 113 ean. 


4. Cellophane-pliofilm laminate. 


Toughness of Chicken Muscle’ 


(Manuscript received August 28, 1958) 


Precurs ms of chicken meat flavor 
are found almost entirely in the musele (79, 20) from 
which they can be extracted by cold water (19, 20, 22). 
The typical meat flavor does not exist as such in either 
the raw muscle or in the water extract of muscle, but 
can be developed in each by cooking (19). 

Little is known about actual meat flavor substances 
or about the flavor precursors. It would appear that a 
useful approach to the identification of flavor pre- 
cursors would be to study the composition of muscle 
under various physiological conditions which might 
produce differences in flavor intensity of musele when 
cooked. 

As indicated by Lowe (14), among the effects of 
maturation or increasing age in animals are inereased 
depth of color of the muscles (13), inereased flavor 
intensity (7, 6, 78) and inereased toughness (10, 117, 
12). While color, flavor, and toughness may possibly 
be related to age, probably through hormonal factors, 
it is not at all clear what the interrelationships are. 


"Presented at the Eighteenth Annual Meeting of the In 
stitute of Food Technologists, May 28, 1958, 
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Some Factors Affecting Intensity of Flavor and 


Lean meat: 
Bottom surface. 
1, 307 x 113 ean. 
2. No package (short storage period). 
3. Cellophane-pliofilm laminate. 
Interior. 
1. No package (short storage period). 
2. 307 x 113 ean. 
3. Cellophane-pliofilm laminate. 
Fat meat: 
Bottom surface. 
1. 307 x 113 ean. 
2. No package (short storage period ). 
3. Cellophane-pliofilm laminate. 
Interior. 
1. 307 x 113 ean. 
2. No package (short storage period). 
3. Cellophane-pliofilm laminate. 


D. W. Peterson, Marion Simone, 
A. L. Lilyblade and 
Ruth Martin 


University of California, Davis 


The amount of connective tissue in muscle may be 
one factor in toughness connected with age (10, 26) 
but it is not necessarily the dominant one and even in 
young animals great variation in toughness has been 
found in careasses of the same age (15, 29). 


Intensity of beef flavor was found by Barbella ef ai. 
(1) to inerease with age in animals from 11 to 30 
months, and by Nelson ef al. (18) in animals from 
8 to 32 months of age. In the latter study, tenderness 
appeared not to be greatly affected by age. Hiner and 
Hankins, however, found that tenderness of cooked 
beef muscle decreased with age in animals from 2.5 to 
67 months old (77). Jacobson and Fenton (12) also 
found decreasing tenderness of beef in animals from 
7 to 19 months old. In this study flavor score in- 
creased from 7 months to 11 months old but decreased 
thereafter. In chickens Fry et al. found that 10-week 
old birds were more flavorful than 6-week old birds 
(6). 

Heavy exercise has been reported to produce 
slightly increased tenderness in beef as measured both 
by panel evaluation and by shear resistance (3). 
Chemical analysis on the same muscle indicated that 


4 

: 

‘ 

| 
| 

. 

wt 
a 

| 
* 

i 

A 

# 


Photo Courtesy: THERMAL Equipment, Skokie, Llinois 
Improve Clarity, Tenderness and Texture with 


<@\THIN BOILING STARCH 


\\ “ Developed especially for candy manufacturers, 
OK BRAND Starch is made to rigid specifications 
in order to produce a viscosity that is “tailored”’ to exactly 


the type of candy you are making. It cooks rapidly and 
Check the advantages evenly to a thin solution which, when cast, sets rapidly 


of using the various types of OK BRAND to a tender-textured gel. Outstanding dependable quality, 
Starches. Our technical experts and 
complete laboratory facilities are 
always available to work developing and producing starches, is your assurance that your 
with you on any prob- 
lems you might 
have. Since there is no extra cost involved, why not use the best? 


The next time you order, order OK BRAND. 


that results from over three quarters of a century of 


products will taste better, look better—are better. 


THE HUBINGER COMPANY:) 


Keokuk, lowa 
NEW YORK / CHICAGO / LOS ANGELES / BOSTON / CHARLOTTE / PHILADELPHIA . 
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SOLUBLE FLAVORS 


A New Concept in Pickle Flavor Formulation 


PIK-O-SPICE is a brand new name in the pickle 
processing industry...but one destined to fame! 
For PIK-O-SPICE represents a completely original 
approach to the formulation of pickle flavors...and 
offers to the packer quality spicing compounds plus 
unique processing advantages. Made of pure, top- 
quality D&O essential oil blends in a neutral solvent, 
PIK-O-SPICE FLAVORS are soluble in any water 
medium and may be added direct to the brine in 
proportions of 12 ounces flavor to 100 gallons of 


OUR 160th YEAR OF SERVICE 


brine. They are available in all popular mixtures 
including Kosher approved blends, and may also 
be developed for private formulas. In addition, 
PIK-O-SPICE 100% flavor oils and gum will be 
provided with complete directions for preparing 
emulsions. Write today for folder giving full 
descriptions and trial quantities of PIK-O-SPICE 
SOLUBLE FLAVORS...the newest development 
in pickle flavor formulation. 


DODGE & OLCOTT. INC. 


ESTABLISHED 1798 


Sales Offices in Principal Cities 


ESSENTIAL OILS 


180 Varick Street, New York 14, N. Y. 


AROMATIC CHEMICALS PERFUME BASES 
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exercise lowered the collagen content suggesting that 
hypertrophy had occurred without a corresponding 
increase in connective tissue (16). Exercise appeared 
to have had no effeet on flavor. The studies of Hiner 
et al. indicate, however, that individual muscles which 
were used more extensively had greater amounts of 
connective tissue and were tougher than those which 
were less active (10). 

A few studies on poultry have considered the effeets 
of hormone treatments on flavor and tenderness. 
Estrogen (stilbestrol) treatment of the chicken has 
been reported to decrease tensile strength (9) or to 
increase tenderness (24, 25) of the muscle, whereas 
testosterone treatment increases the breaking strength 
and collagen content (8, 9). The relationship of hor- 
mone treatments to flavor is less clear. Sturkie found 
no effect of estrogen treatment on flavor of chickens 
(27). Fry et al., reported a difference in flavor be- 
tween stilbestrol-treated and untreated birds although 
no statement was made as to which had more flavor 
(6). Swiekard et al. (28) found no effect of stilbestrol 
on either tenderness or flavor of young turkeys. 

Since it was not possible to predict from the avail- 
able data which factors would have the greatest influ- 
ence on intensity of flavor, the present exploratory 
investigation was undertaken. The effects of age, 
color of muscle, exercise, and implantation with stil- 
bestrol or testosterone were studied as possible factors 
which might influence flavor intensity. 


EXPERIMENTAL 


Treatment groups 


l. Aa Eleven White Leghorn hevs, 19 months old, and 
2 birds 34 months old were compared with young females 13 
weeks old. 

2. Hormone treatment. Young males (New Hampshire 
White Leghorn crosses), 10 in each group were given implants 
of either 12 mg. stilbestrol or 25 mg. testosterone at 8 weeks 
and at 4 weeks before slaughter at 13 weeks of age. These 
were compared with an equal number of control birds. 

3. Erercise. Young males were given exercise which con 
sisted of walking 17 minutes per hour, 10 hours per day in a 
eylindrical cage which rotated at about 4% r.p.m. This treat 
ment was employed for & weeks prior to slaughter at the age 
of 13 weeks. The exercise was so severe in the first trial that 
only 4 out of the 10 birds were able to continue for the entire 
period. A second group was then started in which the severity 
of the exercise was gradually increased until the full exercise 
treatment was given for a total of 38 days before slaughter. 
This resulted in 6 survivors out of 10. These birds were com- 
pared with an equal number of controls, 

Methods. Birds were killed and eviscerated in the usual way 
and chilled in chipped ice overnight before dissecting out 
muscles. 

The samples used for flavor panels were the breast muscles 
of each bird (except the left deep pectoral muscle), and the 
thigh and right leg muscles. Samples were frozen and stored 
in polyethylene bags until they were prepared for the flavor 
panel. 

The left deep pectoral and the left leg muscles were frozen, 
lyophilized and stored under nitrogen at about 0° F. Water 
extracts of these samples (79) were analyzed for non protein 
nitrogen (4) and reducing sugars (7). Toughness of the cooked 
muscle used in the flavor evaluation was estimated using the 
method of Miyada and Tappel (17), which consists of meas 
uring the electrical energy required te 


grind the sample in a 


food grinder. 


FLAVOR AND TOUGHNESS OF CHICKEN MUSCLE 
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Flavor evaluations were made on broth prepared as follows: 
Samples were allowed to thaw at 10°C, for 24 hours. Three 
parts by weight of water to one part of musele were added; 
the muscle was allowed to stand 15 minutes and was then 
cooked for one hour at 90° C. Water was added after cooking 
to restore the original volume. Fat was separated and disearded. 
Solid particles were removed by filtration through glass wool. 
The broth was served at 50° C. in black-lined demitasse cups to 
mask differences in color intensity. Random coding and serv 
ing orders were applied throughout the study. 


The flavor evaluation was made by 6 to 8S judges who had 


been selected on the basis of their ability to detect flavor 
differences in chicken broths of varying concentrations, Judges 
were asked to select, from the pair submitted, the sample having 
the more intense chicken flavor. Three or four pairs of samples 


were submitted each day for a period of six weeks, 


RESULTS AND DISCUSSION 


Results of the flavor comparisons and objective 
measurements are shown in Table 1. Significance 
levels for flavor comparisons were determined by the 
method of Roessler et al. (23) and by the ‘*t’’ test for 
all other determinations. 

Dark muscle of older birds had a more intense 
flavor than dark muscle of younger birds. The judges, 
however, were unable to distinguish between breast 
muscle of the different age groups on the basis of 
Havor intensity. The total Judgments on old) versus 
young muscle comparisons, however, 1 licated a more 
intense flavor in the muscle of older birds than in that 
of younger birds (Table 1 

No significant separation could be made in the 
younger birds on comparing dark muscle with light 
muscle. However, in the older birds the dark muscle 
was definitely more flavorful than the light muscle 
and the combined judgments for young and Ad 
muscle indicated that this is generally true (Table 1). 

The breast muscle of untreated control birds was 
selected as having more intense flavor significantly 
more often than that of estrogen treated birds. The 
totals of all judgements indicate that stilbestrol treat 
Table J 

Testosterone treatment resulted in no detectable 
flavor differences (Table 1 


ment tends to decrease flavor intensity 


There was a tendency to ascribe more f'avor to the 
breast muscle of the control birds when compared 
with that of exercised birds. From the totals of all 
judgments it would appear that exercise had little 
effect on flavor (Table 1 

There was a very definite increase in toughness of 
the cooked muscle wth age Table 1 The breast 
muscle of the young birds was significantly tougher 
than the dark muscle but in the old birds the dark 
muscle was slightly tougher than the breast muscle 
Exercise or hormone treatments did not have any 
significant effects on toughness during the period 
studied. 

Although there was an increase in both flavor and 
toughness with age it would not be possible to propose 
a relationship between toughness and flavor from 
these results. 


Since the typieal flavor of chicken is produced in 


slightly acid solution and loses its character if the 
broth is neutralized or made alkaline (2, 19), pH 
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TABLE 1 
Glucose NPN 
Flavor intensity Toughness r 
Sample mg./100 g. g./100 g. 
No. of selections’ Joules/g. Dry musele Dry muscle 
Old ve. Young Old re Young Old re. Young Old vs. Young 
Leg? etic 715 13 27.155 6.13 3704 193 1.15 1.17 
Breast isin 49 35 22.765 9.85 3394 272 1.71 1.75 
Total oaks 205 48 24.955 7.99 3555 232 1.36 1.39 
Leg ve Breast Leg vs Breast Leg re Breast Leg rs Breast 
Old 705 14 27.153 22.76 370 339 1.15 1.715 
Young $5 39 6.13 9.854 193 27: 1.17 1.755 
Total ? 1155 53 16.64 16.30 281 1.16 1.735 
Stilb rs Control Stilb rs Control Stilb vs. Control Stilb. rs Control 
Leg 20 37 6.41 6.08 244 192 0.948 0.985 
Breast 19.5 45.5* 9.60 8.70 277* 157 1.74 1.74 
Total 42.5 81.55 8.04 7.38 2614 175 1.34 1.38 
Test ve Control Test ve Control 
Leg 31.5 5.88 5.54 
Breast 6 2A 9.64 7.78 
Total ‘ 64.5 59.5 7.75 6.65 
Exer. vs Control! re Control 
Leg 26 6.78 6.34 
Breast 20.5 19.53% 12.69 10.10 
Total 48.5 65.5 10.03 8.38 
' Significance level according to Roessler ef ae! (23). Where no difference was found each sample was given a value of 0.5 
Leg represents muscle from 2 thighs and 1 leg 
Significant at 5% level 
‘ Significant at 1% level 
Significant at 0.10 level 
values were determined on all broth samples. The SUMMARY AND CONCLUSIONS 

values ranged from 6.1 to 6.4 for all experi- 
H val ranged I Dark muscle of old hens had a more intense flavor 

‘ntal groups but no relationship to flavor intensity » « 

: than dark musele of 3-month-old pullets. In older 
ot al. 2 
was oun birds the dark muscle had more intense flavor than 

Pippen and Klose found that the neutralized ashi ol the breast muscle. Differences in intensity of flavor 
ice water extract of chicken contributed substantially could not be found between breast muscle of younger 

to the flavor of the broth (22). In these experiments and older birds or between dark and light muscle 
the mean ash content of broth per group varied from of younger birds. Stilbestrol or exercise treatment 
177 to 230 mg. 100 ml. but this variation was insufti- tended to decrease flavor intensity of breast muscle 
cient to produce a significant relationship to flavor but had no effect on dark musele. Testosterone treat- 
intensity. ment was without effeet on flavor. 

The mean moisture contents of muscle varied from Toughness of the cooked musele increased with age ; 
74% to 78.0% but no significant differences were in both dark and light musele. Exercise or treatment 
found. ae . with either stilbestrol or testosterone did not affect 

Crocker’s hypothesis that meat flavor originates in the toughness of muscle during the period studied. 


the breakdown of muscle fiber proteins during cook- 
ing (5) does not appear to be borne out by the faet 
that flavor precursors can be extracted from the 
muscle with cold water and that the extracted muscle 
develops very little flavor on cooking (19, 20, 22). 
However, the occurrence of ammonia and hydrogen 
sulfide in distillate of chicken broth (27) suggests that 
breakdown of amino acid derivatives may be involved 
in the development of flavor. The non protein nitro- 
gen determined on the water extracts of musele in 1. Barbetia, N. G., Tannor, B., anp Jounson, T. G. Rela 
to be tionship of flavor and juiciness of beef to fatness and 
other faetors. Proc. Am. Soe. An. Prod., 32nd Ann. 
Meet. 320 (1939). 


The faetor best related to differences in flavor in- 
tensity is age in dark muscle. The most useful com- 
parisons in studying composition of muscle extracts 
for flavor precursors would appear to be between 
dark musele of older and younger birds or between 
dark and light muscle of old birds. 
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The Effect of Cold and Modified Atmosphere 
Storage on the Canning Quality of 


Cling Peaches 


Manuscript received May 7, 1956 


I 1s \ COMMON PRACTICE in Cali- 
fornia to process cling peaches within a day following 
harvest whenever possible. However, cold storage of 
the fresh fruit is of some importance in extending the 
canning season. Early varieties such as Fortuna may 
be stored for one to two weeks until other varieties 
are ready, in order to avoid a short run that would 
be 
peak harvest, there have been times when 
capacity was below daily harvested tonnage, necessi- 
tating cold storage of the surplus. It is not uncom- 
mon now to store late varieties in order to extend the 
period of processing fruit cocktail. Maximum storage 


Later in the season, during 
cannery 


involved otherwise. 


periods may be in excess of 30 days. 

Cling peaches are harvested commercially when the 
fruit reaches a tree ripe condition. In California this 
is determined by the attainment of flesh color at least 
as yellow as that shown in Plate 10-K-3 of the Maerz 
and Paul Dictionary of Color. The flesh color stand- 
ard was established in the Marketing Order some time 
after the work reported here had been completed. 

There seems to be no literature on the influence of 
storage of cling peaches on the quality of the canned 
fruit 
some bearing on the problem. Culpepper and others 


Information on freestone peaches may have 
(4) reported that freestone peaches stored 7 days at 
32> F. ©.) and ripened at 75° F. (23.9° C.) in 
$ days resulted in a canned product slightly higher 
in flavor and general acceptability than that from 
non-stored fruit. When the storage period was 14 
days the canned produet was nearly as good as that 
from fruit. If the peaches were ripened 
before storage, flavor and general acceptability de- 
teriorated fairly rapidly. Several investigators (5, 6, 
7,45) have shown that freestone peaches deteriorate 


non-stored 


fairly rapidly in storage. The closer the storage tem- 
perature approaches the freezing point of the fruit 
the longer it can be held. 


PROCEDURE 


1947, 1948, and 1949 peaches were har- 
in Sutter County at two maturities, 
determined primarily by skin color. The fruits of maturity 1 
had a greenish east in the stem eavity and along the shoulders, 
but otherwise the surface was largely free from visible green 

Fruits of 
represented 


During the years 


vested from an orehard 


were free from visible green color 
and Maturity 2 was 
estimated to be 3 to 4 days more advaneed than maturity 1. 


color, maturity 


normal harvest maturity. 
the peaches were brought to Davis for 
canning, Reference lots were placed overnight at 50 F (10° C.) 
and eanned the than 24 after 
harvest. Other lots were stored for specified times at tempera 
or 32°F. (0 C.), 37 F. (2.8°C,), 42° F. 
(10° C.). up 


Following harvest 


next day, usually less hours 


tures of 31 


(5.6 ©, and sometimes 50° F, Storage times 
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to 30 days were used at temperatures of about 32° F. (0° C. 
and 37° F. (2.8°C.), except 
where the storage problem is one of more limited time. 


for the early variety Fortuna, 


In 1947 Halford peaches were stored at 42° F. (5.6° ©. 
for 15 days prior to canning in modified atmospheres contain 
ing 5, 10, and 15% earbon dioxide. Atmospheres of the d 


sired composition were obtained by mixing CO. and 
means of flowmeters and passing the mixture over fruit at a 
sufficient rate that than 0.5% further build-up of CO 
from respiration oeeurred. In 1948 Gaume peaches harvested 
at maturity 2 for 10, 20, and 27 
pheres where the oxygen content had reduced to 
These mixtures obtained mixing 


Flow rates over the stored peaches were sufficiently 


air by 
less 


were stored days in atmos 


been 


and 1%. were by 
with air. 
rapid to keep the CO, content of the exhaust air below 0.5°%. 

The canning procedure involved hand pitting, followed by 
lye dip peeling. Twenty ounces of fruit 
each ean, to which was added 10 ounces of 40% 
The then 180° F. (82.2° C. 
minutes, sealed, and cooked at 212° F. (100° C.) 
utes. This followed immediately by a cooling period in 
eool running water. Each lot was given a number at the time 
of canring, representing its position in the season’s program. 
The lot numbers were the only identification on the eover and 
were used in setting up the samples for tasting. 

After a storage period of approximately 5 months, the lots 
were evaluated for flavor by a 
experience in tasting canned peach varieties. 
tasted separately. Eight lots, selected and arranged randomly 
on the tasting table, constituted a tasting unit. 
tasted coneurrently, but independently, until each had arrived 
regarding each sample. <A_ lot be 
retasted and comparisons made between or among any of the 
8 sumples on the table. When finished, each taster filed his 
evaluations. After all the lots of a variety had been tasted in 
this manner, the entire procedure for the variety was repeated, 
furnishing a complete and entirely independent duplication. A 


nitrogen 


were weighed into 


sucrose sy rup. 
for 12 
for 25 


eans were exhausted at 
> min 


wis 


3-person panel with extensive 
Each variety was 


All 3 persons 


at an opinion thus could 


sample of the variety of commercial maturity and processed on 
the day for 
Rating was done on a theoretical seale of 1 to 25. 
of the 6 values obtained from the duplicate tasting of the 3 
members has been used in this paper. 


after harvesting was always ineluded reference. 


The average 


It was recognized that a procedure using numerical values 
aus a measure of flavor changes, and relatively small panel was 
susceptible of certain errors. In such a procedure the degree 
of agreement among members of the panel with respect to the 
value of 
among replications of the same sample by 


Table 1 presents representative data for 


flavor a given sample and the degree of agreement 
a panel member are 


of great importance. 


TABLE 1 
Comparison of duplicate flavor ratings of each panel member 

\ B ( 

Lot No 
(1) (2) (1) (2) (1) (2 

6 6 8 6 8 
420 5 5 5 4 > > 
1 13 12 12 10 13 10 
23 4 2 3 2 1 3 
408 10 10 
238 16 15 17 16 
16 17 14 15 
416 2 3 2 3 
10 10 10 
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10 samples which show respectively the agreement among the 
panel members for each sample and the agreement between 
duplieate samples for each member. It is believed that the rela 
tively good agreement among the panel members and between 
duplicate samples is related to the experience of the panel in 
tasting canning peach varieties. It is evident that the 3 ob 
servers were able to distinguish clearly among the samples and 
that their ratings were sufficiently consistent to indicate the 
direction of flavor changes with time and temperature of 
storage. 

It must be emphasized that the values for flavor ratings 
have no necessary relation to consumer acceptance. Although 
changes in flavor rating do represent changes in aeceptability 
to members of the panel, it must be clearly understood that 
no extrapolation beyond this group can be made; and no at 
tempt has been made to do so. 

Since none of the varieties used belonged to the highest 
aroma group, the highest flavor values reeorded did not exceed 
about the middle range of the seale used. 

Following tasting, pH of the syrup was determined using a 
Beckman pH meter and total acidity by titrating with 0.2 .N 
NaOH to a pH of 7.0; pH readings were converted to H 


coneentration for easier comparison, 


RESULTS 


In 1947, two varieties, Halford and Phillips Cling were 
eanned; in 1948, Fortuna, Gaume, and Stuart; and in 1949, 
Fortuna and Gaume, 

Flavor. The effect of time of storage at 32° F. (0° C.) on 
the flavor ratings of the Halford and Phillips Cling canned in 
1947, the Gaume and Stuart eanned in 1948, and the Fortuna 
eanned in 1949 are shown in Figure 1, All were harvested at 
maturity 2(M2). All five of these varieties show the same 
general pattern—that of a relatively rapid and regular de 


crease in flavor value as the storage time increases, 
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Figure 1. Flavor rating of 5 cling peach varieties harvested 
at M2 maturity and canned at different time intervals after 
storage at 32° F. (0° C.). 
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Figure 2. Flavor rating of Halford peaches harvested at M2 
maturity and held at different storage temperatures before 
canning. 


Although the same general pattern of flavor change is shown 
by all the varieties investigated, there seem to be differences 
in the rate of change. The Halford and the Gaume, the former 
canned in 1947, the latter in 1948, have essentially the same 
initial flavor rating; yet there is a wide difference in the rating 
at the end of the 30-day storage period. The flavor of Gaume 
has decreased at a much more rapid rate than has that of 
Halford. The Fortuna with an initial flavor value much below 
that of Gaume has a rate of loss of flavor value much the 
sume, The Stuart with the lowest initial flavor value and the 
Halford with the highest show essentially the same rates of 
flavor decrease, 

The effect of storage temperature on flavor change is shown 
in Figures 2 and 3. There is shown in Figure 2 the changes in 
flavor of maturity 2(M2) Halford peaches harvested in 1947 
and stored at 32° F 27 (83°C), and 
5.6 C. before canning Flavor rating changed rapidly at 
all storage temperatures. The greatest rate of change was at 
4g" F. (5.6 C and the least at 32° F. (0° C.). The same 
degree of flavor loss was reached in 11 days at 42° F. (5.6° C,), 


20 days at 37° F. (2.8 C.), and 28 days at 32° F. (0 C., 


The changes in flavor of maturity 1(M1) Halford peaches 
harvested in 1947 and stored at 32° F. (0° C.), 37° F. (2.8 C.), 
and 42° F., (5.6 C ire shown in Figure 3. These data show 
the same general over-all pattern—a reduction in flavor ratings 
with time at all storage temperatures—-as was shown for M2 


fruit, although the ehanges were not so regular as with the 
latter maturity. The rates of flavor loss with the initial storage 


periods seem to be less with the Mil than with the M2 fruit. 


The patterns of flavor behavior shown by Figures 1, ° 
6 are representative of I] the samples investigated. They 
indicate that peaches canned after storage suffer a reduction 
in flavor which is a function of both the time and temperature 
of storage. The data offer no evidence, however, regarding any 
interpretation of the relation between time or temperature of 


storage and flavor values 
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Figure 3. Flavor rating of Halford peaches harvested at 
M1 maturity and held at different storage temperatures before 
canning. 


The tlesh color of maturity 1 peaches of most varieties had 
a sufficient greenish east to affeet the grade when the fruit was 
canned the day following harvest. The green color disappeared 
progressively during storage and was not noted in canned fruit 
of any variety where storage had exeeeded 15 days. The loss 
of green color was progressive'y more rapid at the higher 
storage temperatures, 

The appearance of peaches other than color also was in 
Huenced by length of storage period and temperature. Storage 
for 20 days at 42° FL (5.6° CL) usually resulted in the eanned 
fruit having a dull, ‘old’? appearance in contrast to the usual 
bright appearanee. A similar condititon was noted in peaches 
stored at 37° FL (28°C. 


for 30 days, and to lesser degree 


when the storage temperature was at or near 32° FL (O° C.), 
It seemed to make little difference whether the fruit was initi 


ally of MI or M2 maturity. 


H ion concentration. Il’ concentration converted from pH 
rendings of the syrup is shown in Figure 4 for Halford peaches 
in 1947. The TL coneentration was greatest initially in the 
MI fruit. This was true without exeeption in all varieties 
studied, The rate of reduction in H’ concentration is progres 
sively greater as the storage temperature is elevated from 32° F. 
C.) to 37° FL (2.8° CL) to 42° (5.6° C.). Limited data 
at (10° ©.) indieate further acceleration of redue 
tion at this temperature. The rate of change seems to be a 
function of temperature rather than maturity as indieated by 
the comparable slopes of the MI and M2 eurves in all varieties 
tested. The magnitude of ehange in H* concentration is im- 
pressive. At 37° FL (28° C.) M2 Halford peaches showed a 
reduetion in excess of 757% in 30 days; M2 peaches stored at 
(5.68 CL) had «a reduetion not greatly less than this in 
20 days. 

Figure 5 illustrates changes in H’* concentration of M2 
peaches of the varieties tested following storage at 32° F. 
(o> Cl). There is a wide range of H* concentration between 
varieties. No doubt the differences refleet in part true differ 
enees between vurieties. However, it is known that seasonal 
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Figure 4. H’ concentration of syrup from Halford peaches 
harvested at 2 maturities and held at different storage tempera- 
tures before canning. 
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Figure 5. H’ concentration of syrup from 5 cling peach 
varieties harvested at M2 maturity and canned at different 
time intervals after storage at 32° F. (0 C.). 


28 «32 


varintions related to climate and other faetors do occur, so that 
the varieties harvested in 3 separate years may not be com 
parable. For example, the initial reading of H’ concentration 
for M2 Fortuna peaches in 1948 was .00013, compared to 
000097 in 1949. Similarly, Gaume in 1948 was .0O0184, and 
in 1949 it was .000147. These are the only two varieties re 
peated in the tests. Regardless of variety the percentage 
change in H’ concentration as shown in Figure 5 for peaches 
stored at 32° F. is quite similar. 
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In Seasonings... 


In Furniture... 


CHIPPENDALE 
4 
Chippendale furniture is distinctive for its 
exquisite proportions. Thomas Chippendale 
designer, carver, cabinet maker—had the 


xenius to tranmsmute into consistent unity 


such heterogeneous elements as lattice backs, 
pagoda motifs, and the cabriole leg. 


solublized 


with 


You'll detect an exceptional flavor quality in PEPPEROYAL. 
And find it duplicated, batch after batch. All of the pepper 
extractive is contained in the base material, without loss of 
essential flavor elements. The laboratory controls that in- 
sure PEPPEROYAL quality also assure the better taste of all 
Griffith soluble spices and seasonings. Use PEPPEROYAI 
in catsup, and all other food products for a distinctive 
flavor. 


THE GRIFFITH LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th Street 


UNION, N.J., 855 Rahway Avenue * LOS ANGELES 58, 4900 Gifford Avenue 
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BUILD YOUR OLD-FASHIONED, 
COUNTRY-CURED FLAVOR WITH 


HVP is Hercules hydrolyzed vegetable protein 
—a product that is causing more and more 
food processors to take a new look at their 
formulations. 

In baked ham, for example, HVP adds a hint 
of a distinctive new taste reminiscent of the 
old, slow-cured country hams. Manufactured 


HVP 


from nutritious wheat, HVP in liquid form can 
be easily added to regularly prepared cures to 
add a pleasant and distinctive flavor. 

In sausages, as well, a little HVP makes a big 
difference. That's why we say “Do your flavor 
a favor” with HVP. We'll be glad to provide any 
food processor with full information on HVP. 


Huron Milling Division + Virginia Cellulose Department 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware 


MANUFACTURERS OF MSG, AGE-IT®, 


WHEAT GLUTEN AND WHEAT STARCH 
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Titratable acidity. Changes in titratable acidity with time 
and storage temperature are shown in Figure 6. The loss of 
acidity is very rapid, especially in the less mature fruit. The 
curves resemble quite closely those that indicate reduction in 
H* concentration, although the pereentage reduction is not as 
great. In the fully mature peaches (M2) the same acidity was 
reached in about 17 days at 42° F. (5.6° C.) and in 19 days at 
37° F. (2.8° C.) as in 30 days at 32° F. (0° C.). In the less 
mature peaches (M1) comparable figures are 17 days at 42° F. 
(5.6° C.), 25 days at 37° F. (2.8° C.), and 30 days at 32° F. 

Changes in titratable acidity of 5 cling peach varieties 
harvested at full maturity and stored at 32° F. (0° C.) are 
shown in Figure 7. Acidity varies considerably between vari 
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Figure 6. Titratable acidity of Halford peaches harvested 
at 2 maturities and held at different storage temperatures be- 
fore canning. 
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Figure 7. Titratable acidity of syrup from 5 cling peach 
varieties harvested at M2 maturity and canned at different 
time intervals after storage at 32 F. (0 C.). 


eties, but all show a somewhat similar trend in rate ‘of acid 
loss. The variety variability shown by the curves is not neces 
sarily an indieation of true differences. For example, Fortuna 
harvested in 1949 was somewhat lower in acid than in 1948, 
when it was quite comparable to Gaume of the same year. 
Gaume harvested in 1949 was also somewliat lower in acid than 
in 1948 and more nearly resembled Halford of 1947 in acidity 

The reasons for substantial variability in acidity of cling 
peaches from year to year are not known, but certainly climate 
ean be an important factor. Temperatures in 1948 and 1949 
for the 4 and 6 weeks’ periods prior to harvest both of Fortuna 
and Gaume were compared. The diurnal range of temperature 
was found to be greater in 1948 when acidity was high. In the 
ease of Fortuna, an early variety, the difference of about 3° F 
(1.6° C.) between the two seasons was due to higher maximum 
temperatures in 1948. During the 4-week period prior to the 


harvest of Gaume the range in 1948 was 5° F. (2.8° C.) greater 
than in 1949. This was due mostly to lower minimum tempera 
tures in 1948 although daily maximums also were 1.7” F. 
(0.9° C.) higher. Whether these differences in’ temperature 


range account in part or wholly for the greater acidity in 1948 
is not known, but it is in agreement with the generally aceepted 
idea that more spritely fruits are found under climatie condi 
tions where diurnal temperature range is great 

Storage in modified atmospheres. It has been reeognized 
for vears that the storage life of many fruits may be extended 
by storage in atmospheres that have been modified by reducing 
the oxygen content, mnereasi the carbon dioxide content, or 
both. Allen 
without noticeable deterioration in flavor in an atmosphere of 
11% COs for 10 days at 45 
initial CO. of 30% gradually diminished over a 10-day period 


n 
1) has shown that Levi cling peaches can be held 


or in one where the 


to 5%, also at 45° F 7 ( Claypool and Allen (3) have 
shown that Primrose, a freestone variety of peach, can be held 
for 10 days at 40° F and 65° F atmos 
pheres as low as 2.50 oxvgen or as high s 10% CO 


In order to determine the influence modified atmospheres 


on the rate of deterioration of cling peaches two sets of ex 


periments were conducted In 1947 Halford peaches of the two 
maturities previously indicated were held at 42° F. (5.67 C, 
in air-CO, mixtures containing 5, 10, and 15% CO These 


atmospheres were passed continuously over the fruit to avoid 
a build-up of volatile emanations from the peaches themselves. 
Processing following 15-day treatment period was standard. 
In 1948 Gaume peaches of normal processing maturity (M2 
were held for periods of 10, 20, and 27 days in atmospheres of 
l and 21% oxvgen at 4 I ro prior to canning. 


The appearance of Halford peaches stored in CO. atmos 


pheres for 15 days was good. The data for flavor rating, H 
coneentration and titratable acidity, are shown in Table 2.) Ex 
cept for the M1 lot held n 5¢, COs, tlavor deterioration was 
much more rapid than in fruit held u r for comparable 
period of time Flavor rat ng decrensed s the CO content of 
the air increased. It is not known whether flavor deterioration 
was discernible in the fresh fruit just prior to processing as 


no tasting was done. conecentratior titratable acidity 


of the syrup of peaches stored in CO tmospheres were not 


TABLE 2 


Flavor ratings of Halford peaches as influenced by the CO, 
content of the atmosphere and time in storage 
at 42° F. (5.6 C.) 


Titratable 


lity 
H 
Maturit Day Vv NaOH 
torage CoO ntra 

for 10 
100 

1 14 
15 
15 64 
l 15 
4 1 9 

14 7 
15 i 
15 
2 15 


14 
13 
12 \ 
10 
\ 
9 \ 
8 \ \ 
\ ~ 
7 
6 
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greatly different than for air stored fruit. Actually the H 
coneentration readings of syrup from the 5% CO, storage lots 
of both maturities were less than the air or 15% CQO, lots. 
The MI 106 CO. lot was alse quite low in H” concentration 
and titratable acidity, but not the M2 10% CO, lot. Apparently 
the CO: atmospheres did not reduee the rate at whieh acids 
were used up. Neither does relative loss of acidity in CO 
atmospheres give any key to the reason for rapid flavor deteri 
oration in such atmospheres, 

Gaume peaches stored in low O atmospheres at 42 F. 
©.) in 1948 for 10 days lost tlaver at a comparable rate 
to those stored in air (Figure 8). However, after this period 
flavor deterioration was aceelerated in the low oxygen lots with 
very low flaver ratings being reeorded. HH’ concentration and 
titratable acidity changes seemed to follow temperature and be 
independent of the O. concentration in the atmosphere. 


FLAVOR RATING 


-nN oo d 


2 "% % O2 J 


0 2 4 6 8 1 [2 14 16 18 20 22 24 26 28 
STORAGE TIME IN DAYS 
Figure 8. Flavor rating of Gaume peaches harvested at M2 


maturity and canned at different time intervals after storage 
in low oxygen atmospheres at 42° F. (5.6 C.). 


CONCLUSIONS 


The data obtained during three consecutive calen- 
dar years involving two maturities of five varieties, 
two of which were repeated in two seasons, show that 
the flavor of cling peaches deteriorates rapidly during 
storage prior to canning. The rate of deterioration 
can be considerably reduced by holding fruit at 
31° F.-32° F 6° to C.), but even this 
temperature the rate is of considerable magnitude. 
All varieties at both maturities follow a similar pat- 


tern, although the actual slopes of curves indicating 
flavor loss are not identical. 

Modified atmospheres involving a lowering of the 
oxygen content or an increase in the CO. content of 
the air not only failed to retard the rate of flavor 
deterioration but in most cases seemed to increase the 
rate at which flavor was lost. 

Curves representing changes in II) concentration 
and titratable acidity show a rapid reduction of acid- 
ity during storage. Losses are less pronounced as the 
temperature is lowered, but even at 31° F. (—6° © 
as much as half of the acidity may be lost in 30 days. 
Modified atmospheres had little or no effect on acidity 
changes, indicating that the primary relationship was 
pet 1 temperature and the rate of change. 

Although temperature has a similar effect on de 
terioration of flavor and loss of acidity, it eannot be 
assumed that loss of acidity is responsible for deteri- 
oration of flavor. It seems likely that both are asso- 
ciated with the aging processes of the fruit, the bio- 
chemistry of which is not yet known. 

Climate appears to be at least in part responsible 
for differences in fruit quality and acidity from year 
to year. Those seasons where higher than average 
temperatures or greater than average differences be- 
tween daily maximum and minimum = temperatures 
occur may be associated with high flavor. 
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Carob Varieties and Composition 


Manuscript received September 22, 1958 


A PROGRAM OF RESEARCH on the 
utilization of fruit crops presently not widely grown 
in the United States has been undertaken by the U.S. 
Department of Agriculture's Western Utilization Re- 
Division in Albany, Cali- 
studied 


and Development 
One of the 
under this program is carob, Ceratonia Siliqua, L, 


search 
fornia. most interesting crops 
otherwise known as St. John’s bread, and sometimes 
incorrectly called honey locust or algaroba (10). 
This evergreen tree has long been used extensively 
for shade and avenue planting throughout southern 
California and even as far north as the Sacramento 


Valley. Since ancient times the brown, sugar- and 
Coit Agricultural Service, Vista, California. 
"Western Utilization Research and Development Division, 
Agricultural Researeh Service, U.S. Department of Agriculture. 


Figure 1. Commercially milled carob flour with three samples of kibbled carob pods. 


R. J. Binder, J. E. Coit," 
K. T. Williams, and J. E. Brekke 


Western Regional Research Labora 


tory,” Albany, Calif 


protein-rich pods of this leguminous tree have been 
feed, 
human 


used in European countries, chiefly for stock 


and, recently, to an increasing degree, for 


consumption, 


HISTORY, DESCRIPTION, AND UTILIZATION 


Here in the United States the flesh of the pod is 
manufactured into 
kibbled 
human consumption as a food and as a pharmaceu- 
Figure 1 The flour is used to alleviate diar 
both 1) 
physiological activity is attributed to its high content 


human food, 


flour 


various forms of 


carob is milled into a for 


Imported 


tical 


rhea in man (1, 2,38, and animal (7). 


of lignin, hemicellulose, and pectin. Carob flour as a 
food is sold in this country almost exclusively through 
Hlome 


health food stores as a substitute for chocolate 


The seeds shown in the kibbled sample 


to the right of the flour are removed mechanically before the pod material is processed into flour 


21% 


| 
| 
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recipes have been developed by commercial producers 


for use in cakes, cookies, candy, ice cream and other 
products in which chocolate is ordinarily used. An 
acceptable beverage resembling malted milk has been 
produced by mixing the flour into milk. Improve- 
ment in the **solubility’’ characteristies of the flour 
is necessary to make it as convenient to prepare as in- 
stant cocoa 

Flinty brown seeds approximately the size and 
shape of watermelon seeds are found at intervals 
along the brown carob pod, which varies with variety 
$f to 12 inches in length. The pods of carob varieties 
discussed later contained from 5 to 14% by weight 
of seeds. This agrees with data reported by Oddo, 
Algerino, and Ribon (7s) for varieties grown in the 
Mediterranean basin and vicinity. The investigation 
of Pritzker and Jungkunz (20) showed carob seeds 
to contain water 10°, nitrogenous substance 9.9, 
ether extract 1.5, crude fiber according to Bellucei 
5.3, mineral matter 2.46, a trace of sand, absence of 
starch, water extract 50, chloroform extract of the 
water extract 0.34, pectin 3.9, mucilaginous material 
$1, tannins 1.2. reducing substance (Fehling) 0.6, 
mineral matter in water extract 1.6, N-free water- 
insoluble matter 24.3°7, and alkalinity 24 ee. N aeid. 

The endosperm of the seed is manufactured into a 
gum, mannogalactan, known to the trade as ‘*traga- 
sol?’ In manufacturing tragasol gum, the skins of 
the seeds are removed The seeds are roasted, boiled 
in water, and the resulting liquor is filtered and 
evaporated. The dried gum is then packaged for 
distribution (75). The gum is in growing demand as 
an additive to many manufactured food products 
such as cheese spreads, ice cream, frozen malted milks, 
salad dressings, chocolate milk, mustard, desserts, pie 
fillings, sausages, bread, and French dressings. Indus- 
trially, tragasol is used in paper sizing, textile print- 
ing pastes and warp sizes, creaming and thickening 
agents for rubber latexes, lithograph and writing 
inks, ceramic plasticizers, and mucilages (6,9). 

Importations of tragasol into the United States in 
1956 were 15,093,156 pounds, valued at port of export 
at $3,543,074. The five-year total of imports of traga- 
sol, up to and including 1956, were 58,437,666 pounds 
valued at $12,224,085 (5). Carob pods, whole and 
kibbled, were also imported in the amount of 2,511,- 
614 pounds during 1956. 

The embryo of the seed is used in Europe in the 
form of a meal to boost the protein content of mix- 
tures of poultry foods. Kratzer and Williams (1.3) 
in 1951 reported growth inhibition when meal milled 
from whole carob pods was fed to day-old chicks. No 
attempt was made to identify the inhibitor nor was 
it determined whether the seed or pod flesh was re- 
sponsible. No such growth inhibition was noted by 
Woll and Voorhies (21) or Jaffa and Albro (72) 
during feeding experiments with calves, steers, and 


horses. 


EXPERIMENTAL ORCHARDS IN 
SOUTHERN CALIFORNIA 


The elimate of southern California is very similar to that 
of Mediterranean countries where the exrob tree thrives (4, 77), 


Beeause of its drought resistance the carob tree is recom 
mended for planting where water is not abundant. When 
planted 35 trees per acre as recommended (4,6), trees should 
begin to bear 5 years after budding under favorable dry farm 
ing conditions. The yield should increase steadily to 100 Ibs. 
per tree by the 12th year and should average 250 Ibs. per tree 
by the 25th year. The 8,750 Ibs. yield by 35 trees per acre is 
much more than could be counted on from hay or barley under 
similar dry farming conditions (6). 

Present and potential water supplies for southern California 
are very limited. Rapid growth in population is diverting an 
increasing proportion of available water from agricultural to 
domestie and industrial uses. Extensive areas of excellent 
foothill soils, relatively free from severe frosts and with annual 
rainfall of 10 to 20 inches, are now used for pasture or dry 
farmed to grain and hay. Grain and hay farming require 
tillage, which sometimes results in serious erosion damage to 
the land. Culture of the carob tree could provide profit as 
well as a means of soil conservation on this type of land. 
Rixford, in Bailey’s The Standard Cyclopedia of Horticulture 
(4), suggests that carob may well be grown profitably in the 
mild climate of the Gulf States, and especially along the 
coustal regions of Texas and the southern parts of New Mexico 
and Arizona, 

In order to demonstrate to land owners the opportunity and 
practicability of the commercial production of carob as a new 
U.S. industry and for inerease in income from their non 
irrigated lands, Dr. Walter Rittenhouse of San Diego has 
provided funds for a demonstration and variety test orehard 
to be operated for 30 years as a publie service (6). The 
orchard, located in San Diego County, California, was planted 
to seedling carob trees in 1949. They have been budded with 
19 of the best old varieties introduced from European countries 
and 40 of the most promising seedlings so far found in Cali 
fornia. Thirty varieties have come into bearing. The various 
horticultural requirements of this crop are being worked out 
for the information and benefit of prospective commercial 
planters. Bud-wood of the varieties best adapted to the climate 
is being distributed to nurserymen at no cost. From time to 
time, leaflets on variety adaptability and cultural operations 
are distributed free. The establishment of the variety test 
orchard by Dr. Rittenhouse is, as far as is known, the first 
intensive effort to determine carob varieties adaptable to 
commercial cultivation in the United States under orchard 
conditions, 


ANALYSES OF CAROB PODS 


To acquaint the food industry with some of the chemical 
and nutritional factors of carob, samples from 30 varieties in 
Dr. Rittenhouse’s orchard were supplied to the Western Utili 
zation Research and Development Division in Albany, Cali 
fornia, for analysis. Samples were harvested from young trees, 
some bearing their first crop. In some cases a sample con 
sisted of the complete harvest from one tree. Therefore, the 
problem of obtaining a representative sample for analysis was 
not a major one, 

The intact pods were split lengthwise and the seeds removed. 
The pod halves were broken in a hand food grinder, mixed 
well, and sealed in serew-capped jars fitted with rubber gaskets. 
Crude fat determinations (3) were performed on triplicate 
two-gram samples obtained from each jar. Values of pH were 
determined on a sample slurried with ten times its weight of 
distilled water. Wide variation in the ten-to-one ratio was 
found to have little effect on these values. final sample 
from each jar, comminuted in 80° aleohol, provided material 
for the remainder of the analysis, namely, total and reducing 
sugars (3), total nitrogen (3), crude fiber (3), ash (0), an 
hydrouronie acid (76, 17), and total solids (74). 

The brown carob pod is harvested in the fall from Septem 
ber through the middle of November, depending on variety 
and seasonal growing conditions. Moisture content varies with 
climatic conditions at harvest from 5% to as much as 30% 
moisture. Generally, however, moisture varies between 10 and 
5%. Based on 100% moisture, the pod flesh of the carob bean 
is extremely rich in sucrose and invert sugars, and with its 4 
to 6% protein content, compares favorably with barley in 


q 
« 
. 
| 
| 
K 


CAROB VARIETIES AND COMPOSITION 


TABLE 1 
Compositional analysis of carob varieties, pod flesh only, based on 10°: moisture 


Sample — , Total Reducing rotel Crude 
sugar sugar x fi 


Excelsior 
Sykea 
White 
Seedling 
Francisco 
Diego 
Gorduro 
Castaludos 
Domie Krupni 
Feminello 
Mockingbird 
Mekis 
SIpansxt 
Sobrante 


Conejo 


Dickerson 


Fornay 
Mathews 
Antonio 
Apex 
Molino 
Santa Fe 
SFAX 
Laguna 
Tviliria 
Casuda 
Fargo 
Domine 
Melrose 
Bolser 

1957 crop 

Total sugar reported as glu: 


Row 15, No 


nutritional value (4,12). Table 1 shows the wide range in PRELIMINARY TESTS OF FLAVOR 
total sugar, invert sugar, and protein to be found in the earob 
varieties analyzed. SFAX, Domie Krupni, Conejo, Casuda, 
Santa Fe and Tylliria (Figure 2) contain highest amounts of search Laboratory of the whole pods containing the 


A preliminary tasting at Western Regional Re- 


sugar but fall short of Domino, Castaludes, Mathews, Molino, greatest amount of sugar indicated that flavor pref 
Laguna, and Sykea in protein content. erence is by no means directly related to an abundant 
Blending of a highly proteinaceous variety with one con ’ , . . 
eo sugar content. For example, Domic Krupni, ranking 
taining large amounts of sugar could help to balanee protein ; 
with carbohydrate. The result could be a produet of higher second highest in total sugars, was much less flavor- 
nutritional worth than if a single variety were used. Sine+ ful than Santa Fe or Tylliria, which contain some 
there are very few, if any, carob trees in the Mediterranean what 


less sugar; Molino, which ranks extremely low 
area systematically arranged into orchards and cultivated 


in total sugars, was a much more flavorful variety 
solely for quality pods for human consumption, carob flour K Of tl 
presently manufactured in this country from imported pod than ome Krupni. Of those varieties which were 


flesh is likely to vary considerably in composition and flavor tested, Santa Fe was rated highest It has a sweet 


SFAX DOMIC KRUPNI SANTA FE TYLLIRIA 


: 


Figure 2. Pods representing carob varieties richest in total sugars. The size, shape, and thickness 
varies widely depending on variety. 
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nutty flavor, high sugar content, relatively low fiber 
content, and a medium amount of protein. Flavor is 
an important consideration, possibly more so than 
sugar content. Consequently, in order to maintain 
flavor, sugar, and protein levels, a blend of two or 
more varieties, analogous to the blending of coffee or 
cocoa beans, is well worth considering. 

Processing research is under way to determine the 
most economical method of separating the flinty seeds 
from the pod flesh and to improve the solubility 
characteristics of carob flour as it is now milled in 
this country for human consumption, 


SUMMARY 


Thirty varieties of carob have been analyzed for 
some nutritive factors in an effort to acquaint the 
food industry with these factors and jo provide a 
preliminary survey of varieties that might be suit- 
able for commercial cultivation in the United States. 
The carob varieties analyzed contained extremely 
high amounts of sugar, mostly sucrose and invert 
sugars, compared to other fresh fruit tree crops in 
harvest-ripe condition. Protein and carbohydrate con- 
tent of the pod flesh makes carob compare favorably 
with barley in nutritive value. Imported carob is 
currently manufactured in the United States into a 
flour for use as a food and in pharmaceuticals. When 
incorporated into confections such as cake, cookies, 
candy, and ice cream, the flour imparts a flavor closely 


resembling that of cocoa or chocolate. 
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Continuous High Vacuum Drying Techniques: 


Manuscript received June 16, 1958 


Derive WORLD WAR I, the Armed 
Forees stimulated a great deal of research and de- 
velopment in the field of high vacuum dehydration. 
Their efforts were centered on the attainment of better 
quality whole blood plasma and several critical food 
items in a dry form. Since World War II, experi- 
mentation has continued in the area of drying tech- 
niques and equipment construction with special em- 
phasis on satisfying the growing consumer demand for 
better and less costly dehydrated foods and beverages. 
Successes in this area are evidenced by increasing 
consumer acceptance of the ‘‘instant’’ products on the 
market today. As an example, the housewife is de- 
manding, and getting, an improved instant coffee. This 
is due to the fact that most instant coffee processors 
are adding instantizers to their processing lines in an 
effort to get instant solubility. There is only one proe- 
ess that we know of, however, that will give one- 
step instant solubility. It is high vacuum continuous 
dehydration. 


PROCESS DESCRIPTION 


The Continuous Dehydrator is used for materials which are 
oxidation-heat sensitive, or that require cooling to prevent eara 
melization after the drying process. It has found acceptance 
in the drying of materials such as: coffee, orange juice, grape 
fruit juice, and citrus vitamin P. It is presently under develop 
ment for other materials such as: tomato products, chemicals, 
pharmaceuticals, ete. 

Figure 1 is a functional diagram of the Dehydrator. The 
material to be dried is first pumped into the feed pan. The 
feed roll is partially submerged in the liquid and its clearance 
is adjustable from a few thousandths of an ineh to as much as 
lM, of an inch. The feed rate is automatically regulated by a 
weighing device attached to the feed pan which starts or stops 
the feed pump, depending on the liquid level. After the pan 
is filled, the feed roll is started, and its speed is adjustable in 
the same range and speed as the belt speed. 

After applying the material to be dried to the belt, it is then 
exposed to the first zone of radiant heat. This zone is made 
up of 4 individual banks which are separately controlled. The 

* Presented at the Eighteenth Annual Meeting of the Insti 


tute of Food Technologists, Chicago, May 28, 1958. 


Covered by Patents ond Patents Pending 


Figure 1. Functional diagram, high vacuum continuous 


dehydrator. 


F. Fixari, W. Conley, 
and G. Bard 


Chain Belt Company, Milwaukee, 
Wisconsin 


function of the zone is to pre-condition the feed—that is, to 
concentrate and/or expand the layer, and raise its viscosity and 
idhesiveness. 

Pre-eonditioning must be performed gently in order not to 
cause dripping or tearing of the layer of feed material from the 
belt. It must be timed, however, so that the feed is set firm 
enough to withstand the high evaporation rate occurring on the 
heating drum. Uuder certain conditions, the heat input from 
the radiant heat is high at first, and tapers off towards the 
drum, Other conditions warrant reversing these procedures in 
this zone. 

After leaving the pre-eonditioning zone, the material immedi 
ately passes over and around the heating drum, the te mperature 
of which is adjustable from about 140 to about 300° F, Ap 
proximately 800% of the total dry ig occurs on the drum, 

After leaving the seeond drying zone, the material passes 
inder the last zone of radiant heat. Up to this point, about 
90-95% of the drying has taken place. The remaining 5-10% 
s removed in the last zone, and sinee it is usually the most 
difficult to remove, this last zone is the longest, has the most 
banks of heat, and requires close attention during the startup. 
After leaving this last zone, the dried product is immediately 
missed over the cooling drum whieh serves to remove heat from 


I 
t 


he product and also from the belt Here, thermoplastic mate 


als are solidified and oxidation sensitive materials are reduced 


g to the atmopshere. After being 


n temperature before exposin 
cooled, the feed is doctored from the belt by an oscillating 
blade and discharged into a serew conveyor which empties into 


alternating receivers ml removal 


PROCESS VARIABLES 


It will be noted in Figure 1 that the first bank of radiant 
heat is exposed towards the belt. Applying heat in this direetion 
eauses the heat to travel throug! belt. Consequently, evapo 
ration first occurs next ) elt The formation of wate 
vapor and dissolution of ¢ \ the layer to expand to a 
blistered or puffed laver ulling vas first deseribed as bliste 
drying, but soon gave way the n popular name of puff dry 
ing.) This is illustrated b ight particles to the right in 
Figure 2 whieh is an actual photograph showing the first stages 
of drying ora 

The seeond stage of drving iring i heating drum is 
quite rapid because of ft] ) ting which oeeurred 


during the st zone of d i The blistering whieh oeeurs 


Figure 2. Orange juice dehydration, expanded layer. 
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during the first zone of radiant heat greatly increases the sur- 
face area for vapor escape during the second stage of drying. 
Since most of the drying oceurrs on the heating drum, and the 
first stages of drying occur next to the belt, the remainder of 
the drying must be performed on the surface of the product. 

Drying time or time of exposure can be adjusted over a wide 
range—from several seconds to several minutes. Approximate 
drying times are easily determined with the Milwaukee pilot 
plant facilities. However, these rates are generally too low 
and lead to conservative figures. Drying eapacity ratio for the 
pilot plant is 1 to 12.5 compared to commercial equipment which 
report better ratios. These better drying rates can probably be 
attributed to better zone control during all stages of drying, 
particularly the first and third zones. 

Final density is controlled by several factors, four of which 
are: aeration, deneration, per cent total solids, and profile tem 
peratures. Acration is accomplished by feeding air or nitrogen 
or possibly earbon dioxide into the liquid feed. (Other gases 
may be used.) This procedure may be accomplished by using 
mixers, homogenizers or the like, and possibly by adding a solid 
chemical which will give off the desired gases on solution. The 
aeration step adds dissolved gas, and, if carried on further, it 
adds oecluded gas. The intent of aeration is to produee an ex 
ponded layer on the belt during drying—a layer which would be 
thicker and less dense than a deaerated feed. 

Aeration has been earried out on a laboratory seale using 
Milwaukee pilot facilities. It has been observed that batch shelf 
dehydrators must often have aerated feeds for suecessful de 
hydrating. Using the same feed material without aeration in 
the pilot plant equipment often produces products which are 
better than the controls made in the bateh dryers. This has 
proved true in dehydrating tomato paste and tomato juice con 
centrate, and also in drying citrus products. Often, however, 
there are adequate water vapor bubbles formed in the feed layer 
during drying to create sufficient puff. There is no necessity 
then for aeration, 

Deaeration is generally used with materials that have low 
viscosities compared to concentrated citrus and tomato juices. 
Typical examples where deaeration is required would be in the 
dehydration of coffee concentrate, tea coneentrate, and berry 
juices, Deaeration is usually needed to reduce spattering and 
excessive flashing in the feed pan. 

In general, as the pereentage of total solids inereases, the 
final density will also increase. However, even though the final 
bulk density may inerease, flake characteristics may be such 
that the apparent bulk density would decrease. Several powders 
have these peculiarities, but they ean be easily determined 
through pilot plant test work. 

Once it has been determined whether a produet must be 
aerated, or denerated, or that a total solids adjustment must be 
made, the next control of importanee is the profile temperatures 
of the radiant heat. In general, the materials whieh are high 
in sugar content, and thermoplastic to some extent, can be quite 
easily eontrolled by using the proper degree of radiant heat in 
the last step of drying. In other words, if density is too low, 
which would result in a light produet, the radiant heat may be 
increased, in turn, to increase the bulk weight of the finished 
product. Some eaution, however, must be exereised to prevent 


over-heating of the dried produet. 


EXTERNAL PLANT VARIABLES 


Processing the feed before it reaches the dryer may 
not be too carefully controlled to insure a consistent 
product for dehydrating. If the feed is low in total 
solids, which would normally result in a product too 
light for packaging, several steps may be taken in the 
dehydrator to correct this error. 

One step is to increase the heat profile slightly dur- 
ing the last stages of drying to produce a more dense 
powder, Another is to increase the chamber pressure, 
which would reduce the tendeney of the material to 
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puff on the belt. Then, too, the feed roll speed may be 
increased, which results in a thinner layer. Increasing 
the heat profile and the feed roll speed would tend to 
decrease the production rate of the equipment. 

To maintain the same production rate, the cooling 
drum temperature would have to be dropped so that 
a heavier layer could be applied. However, the choice 
may be to inerease the belt speed somewhat and, at the 
same time, lower the cooling drum temperature. These 
are steps which are best determined through actual ex- 
perience with the product under consideration. If 
the product is too high in percentage of total solids, 
the reverse of the above procedures will give a less 
dense material. 


FEED MATERIAL CHARACTERISTICS 


For reasons of economy, feed material should be 
concentrated prior to drying. The extent of concen- 
tration is governed by cost factors, desired character- 
isties of the dried product, efficiency of drying, and 
ease of handling. Feed material that is too dilute may 
spatter or drip from the belt, or fail to expand to the 
desired structure. 

There are three important characteristics of the teed 
material which influence drying. These are: per cent 
solids, per cent sugars, and the ratio of adhesiveness to 
density. An adhesive factor of about 0.05 g/cm? and a 
viscosity of 5,000 to 10,000 centipoise seems sufficient 
for good application. 

Many products have a high viscosity, over 100,000 
cps, and a low adhesiveness. Cottage cheese falls into 
this category and would present several problems in 
applying to the belt. Orange juice at 60° Brix has a 
sugar content of up to 75% on a dry weight basis. This 
material has a viscosity of 2,000 eps and an achesive- 
ness of 0.06 g/em*. It is ideal for applying to the belt. 

Essentially, all of these factors must be taken into 
account in order to obtain a suitable product structure 
on the belt; a high production rate; and a particle of 
good volume, color, and solubility. 


STARTING THE EQUIPMENT 


Soon after the equipment is under vacuum, the 
drive motors are started and the various heating ele- 
ments are turned on. Providing the equipment. is 
turned on in proper sequence, the machinery will be 
up to operating temperature, and the chamber down 
to operating pressure at about the same time. If the 
feed must be deaerated, it is first heated to about 100 
to 140° F. This range is dependent on the feed since 
it is critical for a specific product with a certain per- 
centage of total solids. 

The feed roll (having a predetermined clearance, 
about 0.012 in.) is started after sufficient feed has 
flowed into the feed pan. The material applied to the 
belt begins to dry immediately upon application ; the 
belt is cooled and, at the same time, the adhesiveness 
at the interface increases. With increasing of adhe- 
siveness, it is possible to increase the temperature and 
consequent drying rates. The adhesiveness and ex- 
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CONTINUOUS HIGH VACUUM DRYING TECHNIQUES 


panded layer must be sufficient to prevent spattering 
from the heating drum. The drum temperature is in- 
creased until spattering starts, and then backed off 
just a bit. 


The upper bank of radiant heat is increased until 
bubbling or boiling stops, just as the belt approaches 


the cooling drum. The cooling drum then serves to cool 
the belt and product as required. This completes the 
drying cycle. 


COMMERCIAL ADAPTATIONS 
The Continuous High Vacuum Dehydrator will de- 
hydrate difficult-to-dry materials which are heat or 
oxidation-sensitive, and that exhibit some degree of 


plasticity during drying. The commercial installation 


shown in Figure 3 is a typical example of its use in 


this area. It produces citrus juice erystals (1,3). 


Equipment such as this is also being used to produce 
instant coffee. The first coffee machine of this type was 
installed in 1952. 


Another example is found in the pilot vacuum de- 


hydrator shown in Figure 4. It was recently installed 


in the Eastern Utilization Research and Development 
Division, USDA at Chestnut Hills, Philadelphia. It is 
being used principally for pilot plant studies on whole 
milk. 


Figure 5 illustrates the volume and weight of crys- 


tals required to provide an 8-ounce glass of beverage. 


The individual serving for this size glass varies, de- 


pending on the size of the crystal and the bulk weight 
of the material. It also illustrates that there is a wide 
variety of bulk densities for packaging. In each case, 


CONTINUOUS VA.CiIJUM DEHYDRATED BEVE 


TOMATO JUICE 
CRYSTALS 


RECONSTITUTED 
8 FL. OZ 


DEHYDRATED 


and weights to make an 8 fluid ounce drink. 


Figure 5. Comparative volume 
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Figure 3. Commercial installation of a vacuum dehydrator. 
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the bulk density has been adjusted to convenient pack- 
age sizes for dispensing the powder. In the case of 
orange juice, a one-pound can will make one gallon 
of single strength juice. One teaspoon of tea will make 
one glass of iced tea. This type of beverage prepara- 
tion has met with considerable consumer acceptance 
within the last 10 years. 

The Milwaukee pilot plant has done considerable 
drying of other products sueh as skim milk, malted 
milk, chocolate malted milk, various soft drink bases, 
tomato juice concentrate, and tomato paste concen- 
trate (2). Commercially feasible drying operations 
have been demonstrated by using tomato concentrate 
with 30-40 solids. To the present time, over a thou- 


sand pounds of tomato powder have been successfully 
produced. Some of this tomato powder is undergoing 
evaluation at the Quartermaster Food and Container 
Institute in Chicago. This product has been used as 
one of the components for the precooked dehydrated 
meals developed by the Institute. 
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(Continued from page 16 preceding Technical Section ) 
Mr. Don Clerkson, Northern Farm Machinery 
Sales, thanked the speakers on behalf of the group. 
Coffee and cakes were provided under the auspices of 
Miss Martha Poolton of the Home Economies Depart- 
ment, U. B.C. 


NORTHEAST 


It was a genuine pleasure to again welcome Mr. Ray 
Bb. Wakefield, Director of Research and Quality Con- 
trol of Gerber Products Company, Fremont, Michigan 
and President-elect of our national Institute of Food 
Technologists to our fourth meeting of the current 
season. Mr. Wakefield spoke on the subject, ‘* Hori- 
zons on the Food Industry.’’ Since this was ‘* New 
Members Night,’’ it was particularly fitting that Mr. 
Wakefield selected such an appropriate subject. Mr. 
Wakefield spoke on the influence of such factors as: 
population expansion, the standard of living, and the 
impact of war. 

The Northeast Section of IFT takes justifiable 
pride in the fact that two students at the Food Tech- 
nology Department of M. I. T. have been selected as 
winners of the Gerber Baby Foods Scholarships for 
1958-1959. These awardees are Mr. Robert P. Bates 
and Mr. Norman Bednareyk. Mr. Wakefield took the 
occasion to make suitable presentations to the winners. 


S. CALIFORNIA 


The outgoing chairman of SCIFTS, Mr. Gordon 
Beisel, head of Development, Sunkist Growers, 
Orange Products Division, was speaker at the Janu- 
ary 21st meeting. His topic, **Quandary of the Food 
Technologist,’’ was most inspirational and furnished 
much food for thought on the professional training 
requirements for a person to attain suecess in the food 
industry today. Ile adequately discussed such per- 
tinent questions as: today ’s food technology 
students being defrauded ?,’’ ‘* What of the chemist, 
biologist or engineer who is currently working under 
the Food Technologist classification ?,’’ ‘* How does he 
fare by comparison to his professional counterpart in 
other industries?’’ Mr. Beisel stressed the modern 
trend on the part of leading universities to alter the 
curriculum from ‘‘Food Technology’’ to ** Food 
Science,’’ omitting descriptive courses in Food Tech- 
nology and introducing more of the humanities and, 
especially, advanced work in the basic sciences and 
mathematics. The graduate would then be above the 
trade school level and have the background needed 
for this technical field of the foods industry. Mr. 
Beisel emphasized that training in the art of com- 
munication through effective report writing and 
oral expression were essentials for a graduate food 
scientist. 


Howard J. Dunn 


Industry 


A. E. Staley Comments on Business Outlook 


The over-all business outlook, states A. E. Staley, 
Chairman of the Board, A. E. Staley Manufacturing 
Co., is much brighter than it was only a year ago and 
in many respects the recovery Was more spectacular 
than the recession, The old year turns out not to have 
been so bad after all, and business should benefit: in 
the new year from recent experience and the nation’s 
rising economic coufidence, 

The A. E. Staley Manufacturing Co. expects to 
participate in what appears to be a better level of 
business activity now emerging, Although the corn 
refining industry is more recession resistant than 
many activities and doesn’t fluctuate readily with 
economic cycles, it is affected in some degree, Thus 
the prospective improvement in general business con 
ditions should have a favorable and beneficial effect 
on our operations. Supplies of both corn and soy- 
beans are abundant, with all-time record harvests 
during the past season of thes two principal raw ma 
terials of the Staley Company 

During 1958, the Company's corn division main 
tained volumes near those of the prior year and the 
net profit was somewhat improved. The Company's 
soybean division continues to share in record demand 
for meal, and has thus far succeeded in finding out 
lets for the tremendous production of soybean oil 
resulting. The net effect has been somewhat more 
favorable profit margins in this division during the 
early months of the current fiscal vear 

Continuing growth of the nation’s food industry, 
keeping pace with gains in both population and living 
standards, provides increasing markets for the Com- 
pany’s food and feed products. Renewed momentum 
in other lines offers improved potentials for the Com 
pany’s non-food industrial products 


New Research Center Planned 

Fairmont Foods Company has announced plans for 
a new Research and Development Laboratory to be 
constructed at Omaha, Nebr. Work on the one-story 
brick building will begin immediately and should be 
completed by April 1. John A. Robins, Fairmont 
president, said the new laboratory will provide the 
latest in research facilities and equipment for use in 
testing all of the company’s present food lines’ for 
possible improvement and for the development of new 
products. The laboratory will serve the entire Fair 
mont system which includes plant and branch loca 
tions in 26 states 

The present research staff, reporting to De, Re. 2: 
Joslin, Director of Research and Development, in 
cludes Dr. Wm. D. Rutz, Laboratory Manager, Mr. 
Geo. F. Dicekensheet. Project Leader: and additional 
non-technical staff. Mr. E. A. Smith, presently of the 
Fairmont Quality Control Group, and an additional 
professional dairy technologist will re-locate to the 
new research and development laboratory when it is 


completed, 


19 


Literature 


BOOKS 


CoMMERCIAL AND VEGE- 
TABLE Propvucts. 4th Edition, W. 
V.Cruess. McGraw-Hill Book Com- 
pany, Ine., New York. 1958. 884 


pages. 


This book is the latest edition of 
a well-known,valuable textbook and 
reference source. It has been de- 
signed primarily as a college-level 
textbook and as such contains much 
general information rather than 
detailed discussions on particular 
areas. <As the title suggests, the 
book is devoted to a discussion of 

fruit and vegetable 
Commercial processors, 


commercial 
products. 
especially fruit and vegetable can- 
ners, Should also find in this book a 
great deal of information perti- 
nent to their everyday operations. 
The author effectively combines 
practical process information with 
the technical conisiderations in- 
volved, At times, as in any general 
coverage of so wide an area of in- 
terest, the finer details of the sub- 
jeet are lost. However, each chap- 
ter is followed by detailed refer- 
ences for those who wish to investi- 
gate the subject further. 

This book has been partially up- 
dated over the material presented 
in the previous edition. This newer 
material includes short discussions 
on the irradiation of foods, aseptic 
high-temperature, 
Some of 
the major topies discussed are: tin 


canning and 
short-time sterilization. 


and glass containers; treatment of 
prior to 
processing ; fruits 
and vegetables, including canning, 
freezing and dehydration and pro- 


fruits and vegetables 


processing of 


duction of jams, jellies, ete. 

This book is recommended as a 
college textbook and as a reference 
work for food processors dealing 
with fruit and vegetable products. 
Others in food and allied indus- 
tries will find this book a valuable 
addition to their libraries. 


CHARLES FELDBERG 


Brooklyn, New York 
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LITERATURE ON 
FOOD RESEARCH 
AND TECHNOLOGY“ 


Food Technology 


Methods and equipment for ice-packing 
poultry. Rex E. Childs and P. D. 
Rogers. Washington, U. S. Govt. 
Print. Off., 1958. 36 p. (U. S. Dept. 
of Agr. Marketing research report no. 
242.) 

Das Roggenmehl. Arne Sehulerud. Det- 
mold, Germany, Schiifer, 1957. 220 p. 
(Fortsehritte getriedeforschung. ) 
LW 19.60. Chemical and physical fae 
tors in flour for rye bread. 


Chemical Aspects 


Advances in carbohydrate chemistry, v. 
13. Melville L. Wolfrom and R. Stuart 
Tipson, eds. New York, Academie 
Press, 1958. 399 p. $11.00. 

Advances in enzymology and related sub- 
jects -of biochemistry, v. 20. F. F. 
Nord, ed. New York, Interscience, 
1958. 495 p. $12.50. 

Die Methoden der Mikromassanalyse, 2nd 
ed. Josef Mika. Stuttgart, Enke, 1958. 
375 p. brosech 63.00, Lw 66.00 DM. 
First edition in 1939 had title: Die 
exakten Methoden der Mikromassana- 
ly se. 

Scienza e alimentazione, A. L. Bacharach. 
Milan, Bompiana, 1957. 217 p. 700 It. 
Lire. 


Bibliographies 


Aviation medicine; an annotated bibli 
ography, v. 2, 1953 literature. St. Paul 
14, Minn., Aero Medieal Association, 
2642 University Ave., 1959. 354 p. 
processed. 35.00. Prepared the 
Bibliography Section of the Library 
of Congress by Arnold J. Jacobus and 
others, and covers a number of aspects 
of aviation medicine in which food is 
important, 

Bibliography of bacterial spores, Supple 
ment no. 1. L. Leon Campbell, jr., 
Dorian Harris and Hilmer A. Frank. 
Pullman, Wash., 1959. 19 p. processed. 
(Washington. Agricultural Experi 
ment Stations. Stations 323, 
Supp. no. 1.) pap. apply. 

Bibliography of the nutritional aspects 
of the coconut. F. Peters. Nouméa, 
New Caledonia, 1956. 40 p. processed. 
(South Pacifie Commission. Teehnieal 
paper no, 95.) 2s. sterling. A revision 
of a list first issued in 1954. The au 
thor is now at Purdue University. 

Chemical compositions of South Pacifie 

an annotated bibliography. F. 

E. Peters. 

1957. 104 p. processed. (South Paeifie 


foods; 


Nouméa, New Caledonia, 


* Material for this list should be sent to Dr 
James G. Hodgson, Chief, Library Branch, 
Quartermaster Food and Container Institute 
for the Armed Forces, 18319 W. Pershing Road, 
Chicago 9, Illinois. 


Commission. Technical paper no. 100). 
6 s. sterling. Author is now at Purdue 
University. 


Miscellaneous 


Les Comptes de la cuisiniére, influence de 
la logistique sur l'art de la querre. 
X. B. Leprinee. Paris, Berger-Ley 
raulte, 1958. 221 p. 900 Fr. fr. 

Planning your research paper. F. B. San 
ford. (Fishery Technological Lab. 
Seattle, Wash.). Fishery Leaflet No. 
447, U. S. Dept. of Interior, Fish and 
Wildlife Service (April 1958); Comm. 
Fisheries Abstr. 11, 15 (Oct. 1958). 
This manual, which is divided into 2 
main sections, presents suggestions on 
how to plan your research paper. The 
first section deals with preliminary 
steps in planning—-such as outlining, 

choosing headings, and making tables. 
The second section deals with the vari 
ous parts of the research paper: title, 
abstract, table of contents, introduce 
tion, acknowledgment, procedure, re 
sults and discussion, conclusions, sum 
mary, and literature cited. The differ 
ence between the conelusion and the 
summary is made clear, and the rela 
tionship between the title and the spe 
cific objectives listed in the introdue 
tion is pointed out. Finally, a way of 
avoiding repetition in writing the sum 
mary and the abstract is suggested. 


Russian Materials 


| dutomatice control in the manufacture 
of beet sugar.| Automatizatsiia svek 
losakharnogo proizvodstva. V. P. Mi 
trofanov and A. A. Rudzitskil. Mos 
cow, Pishchepromizdat, 1958. 299 p. 

[Continuous mixing of pastry dough, 
based on materials of the Central De 
sign Office of the Main Machinery and 
Machine Parts Administration. Ne 
preryynyi zames testa dlia pecheniia 
rabota napisana po materialam TSen 
tral’nogo konstruktorskogo biuro glay 
mashdetali. L. G. Dadykin, O. G. 
Lunin, and L. IT. Tukarevy. 
Pishchepromizdat, 1957. 31 p. (Ob 
men peredovyn teknicheskim opytom.) 


Moscow 


| Initial processing of foods.| Perviehnaia 
obrabotka 
vprok. V. 
izd-vo-torg. lit-ry. 1958. 150 p. (Biblio 
teka povara.) 


zagotovka produktovy 


A. Sidorov. Moscow, Gos. 


[Use of spent grain in yeast products; 
practice s of the Kiev Yeast Factory. | 
Ispol’zovanie bardianoi zolki v. drozhz 
hevogo proizvodstvel iz opyta Kievsko 
go drozhzhevogo zavoda. T. P. Vas’ko. 
Moscow, Pishchepromizdat, 1956, 22 p. 
(Obmen peredovym teknicheskim opy 
tom. ) 

| Using antibiotics for the preservation of 
food products.| Primenenie antibioti 

kov dlia konservirovaniia pishchevykh 

produktov. V. I. Kurko. Moscow, Vses. 
in-t nauchnoi tekhn. 

1958. 34 p. (Pishehevaia promyshlen 


informatsii, 


nost ’.) 
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AUTOMATION | 
CLEANING. 


Complete central control systems with +| 
exclusive Klenzmation program timer for 
automatic control of cleaning cycles, 
temperatures, detergent and water | 
usage. Pre-engineered “package” sys- 
tems with automation components ready 

for installation. Also new improved 

Klenz-Spray units for cleaning bulk pick- 

up tanks and storage tanks. 


C-I-P CLEANING 


Klenzade was first to develop cleaned-in- ‘il 
place systems for HTST pasteurizers and 
other processing equipment, and revolv- f 
ing and fixed spray arms for cleaning ..| 
evaporators. Originators of the patented | 
O-R Cleaning System. Complete engi- | 
neering for all types of C-I-P systems 
and today's finest line of specialized 
performance-approved detergents. 


DETERGENTS 


FARM PROGRAM | 


Klenzade Pipeline and Bulk Tank Clean- + 
ing Programs and standard Farm Quality -,| 
Program for milker and can type opera- , 
tions are the most widely used systems | 
throughout the United States and Can- 
ada. Field demonstrations for producers 
are a continuing part of the Klenzade 
Service-To-Industry educational project. 


BOTTLE WASHING 


An old problem with a sparkling new 7 
Klenzade approach — Klenzade Special 
Alkali, and Klenzade Chelated Caustic 
— two of the most perfectly formulated 
products yet devised for hydro and soak- 
er type bottlewashers. New chelating 
agents produce results never before 
possible. 


SANITATION 
SURVEYS 


Engineered sanitation pays off in econo- 
my of products and time. Whether you're 
interested in full automation, semi-auto- 
mation, C-l-P, special problem cleaning, 
or improved sanitation for your produc- 
ers, call in your Klenzade representative 
now or write to Klenzade at Beloit. 


KLENZADE PRODUCTS, INC. 
SYSTEMATIZED SANITATION All Over The Nation 


BELOIT e WISCONSIN 
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ABSTRACTS 


—Compiled by H. A. Campbell 


ANALYTICAL METHODS 


Units of measurements in gas chroma- 
tography. 


Jones, W. L. R. 
kK. I. duPont de Nemours & Co., Wil 
mington, Del). Chem. 20, 1590-2 
(1958), 


A revised set of units for use in the 
application of gas chromatography is 
proposed based on kineties rather than 
equilibrium data. This gives more con 
venient reeording and interpretation of 
results and facilitates quant. evaluation 


nd control of the sepn. process, 


Gas-liquid chromatography of highly un- 
saturated fatty acid methyl esters. 


Srorre., W., W. AND AHRENS, 
H. (The Roekefeller Inst., New York 
City). Pree, Soe. Exptl. Biol, Med. 99, 

(1958 


Proof is presented that methyl esters 
oft highly unsatd. long chain fatty acids 
are not signifieantly altered ehem, 
strueture during gas-liquid chromatogra 
phy with the stationary phase Apiezon 
M at 197 \ system for rapid total 
inulysis of complex fatty mixts, on 


u submilligram seale is deseribed 


A calorimeter for determination of heats 
of wetting. 


(Brit. Petroleum Co. 
Engl). Nature 


(GinoszeK, A. J 
Lted.. Middlesex, 
1152-8 (1958). 


\ suitable ealorimeter was constructed 
to det. the heat evolwed when solid sur 
faces come into contact with different 
amts, of liquids The upp. COnSIsts essen 
tially of a cell filled with an adsorbent, 
thermocouples placed direet contact 
with the 
jucketing arrangement. The app. can 


ndsorbent, and suitable 
det. heats of adsorption as low as 0.00] 
eul/g. and the time of each detn. is of 
the order of 30 min. 


BIOLOGICAL SCIENCES 


Biochemistry 


Serum proteins in aged people. Electro- 
phoretic separation of proteins. 


RekeRSTROM, (Gothenburg, Sweden). 
Geriatrics 13, 744-6 (1958), 


Electrophoretic sepn, of serum proteins 
is of great diognostie value in various 
pathol, conditions in aged people. They 
ure known to be particularly sensitive to 
changes in food and liquid supply. 
Examinations of healthy people aged 70 
8) vears show serum protein values with 
the limits for healthy adults. In malnu 
trition, hypoproteinemia appears as a 


consequence of deereased serum albumin, 
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Coding problem in proteins. 


Scuwartz, D. (Oak Ridge Natl. Lab., 
Ouk Ridge, Tenn.) Nature 181, 769 
(1958); Chem. Abstr. 52, 12028 h (1958). 


A list is given of 12 amino-acid se- 
quences involving a pair of aromatic 
amino acids as found in reports by other 
investigators. These sequences support 
the hypothesis that nucleic acid templates 
preseribe the positions of aromatie amino 


acids in proteins, 


The inhibition of mitosis by the reaction 
of maleic hydrazide with sulfhydryl 
groups. 


Hvuanes, C. Spraaa, S. P. (Natl. 
Vegetable Research Sta., Warwick, 


Engl.). Biochem. J. 70, 205-12 (1958). 


The ratio of redueed (GSH) to oxi 
dized (GSSG) glutathione, i.e. GSH: 
GSSG, in cotyledons was not affeeted by 
maleic hydrazide but at the onset of cell 
division GSH inereased at the expense of 
Certain 
enzymes requiring free sulfhydryl groups 
(starch 


GSSG in treated axes only. 


phosphorylase and S-amylase ) 
were inhibited irreversibly by maleie hy- 
drazide, but other enzymes (trypsin and 
pea aldolase) were not affected. The re 
sults suggest that maleie hydrazide reacts 
with protein SH groups and thus inhibits 
the reduetion of protein S-S by GSH 
during mitosis. 


Studies on yeast invertase. III. Inhibi- 
tion by Ag’. Model experiments with 
egg albumin. 


Myrsack, K. (Univ. of Stockholm, 
Sweden, Acta Chem. Scand, 12, 839-50 


(1958), 


Experiments to support the view that 
Ag’ is bound to egg albumin principally 
if not exelusively to HS-groups. The 
binding of Ag’ by egg albumin is practi 
eally independent of pH in the pH-range 
mentioned, ie. the HS-groups of egg al 
bumin are, in contrast to those of inver 
tase, freely available to Ag’ in this range. 
In agreement with earlier investigations 
the number of HS-groups in an egg al 
bumin molecule (M 44,000) is found 


to be 5. 


Distribution of p- and acids 
along the chain of poly-p.-alanine. 


LINDERSTROM-LANG, K. (Carlsberg 
Lab., Copenhagen). Acta Chem. Scand. 
12, 851-4 (1958). 


The question concerning the distribu- 
tion of b- and L-forms along the peptide 
poly-pL-alanine has been investigated by 
digestion with carboxypeptidase and ami- 
nopolypeptidase which preferably attack 
bonds between 2 L-amino acids. The 
analysis of the digestion curves makes it 
likely that the distribution of pb- and L- 
forms is very nearly random in the par 
ticular prepn. under investigation. 


Inhibition of dextransucrase by excess 
substrate. 


NEELY, W. B. (Biochem. Research 
Labs., Dow Chem. Co., Midland, Mich.). 
Nature 182, 1007-8 (1958). 


It has been noted by working with the 
polysaccharide-synthesizing enzyme, dex 
transucrase, that a plot of initial velocity 
v against substrate conen. deviated from 
linearity above a sucrose conen. of 200 
mM. This phenomenon was examd. more 
closely using the conversion of sucrose 
tou dextran in substrate conens. from 20 
mM to 1,000 mM. 


Microbiology 


Preservation of cultures by drying on por- 
celain beads. 


Hunt, G. A., Govrevircn, A, AND LEIN, 
J. (Research Div., Bristol Labs, Ine., 
Syracuse, N. Y.). J. Bacteriol. 76, 453-4 
(1958). 


Stock cultures have been preserved in 
the laboratory in several ways: agar 
slants under mineral oil, freeze drying, 
quick frozen suspensions in sterile milk. 
A new method of preservation on porous 
poreelain beads over anhydrous silica gel 
or calcium sulfate is deseribed here. The 
method has the advantage of requiring 
little specialized equipment and results in 
u prepn. that can be sampled at different 
times, 


Studies on factors affecting the rapid 
germination of spores of Clostridium 
botulinum. 


TREADWELL, P. E., JANN, G. J. AND 
Sauue, A. J. (Dept. of Bacteriol., Univ. 
of California, Los Angeles). J. Bae 
76, 549-56 (1958) 


The germination of spores of Clostri 
dium botulinum has been studied using 
changes in heat lability, refractive index, 
and staining properties as criteria for 
germination. Complete germination has 
been obtained within 2 hr. in 5% yeast 
ext., with outgrowth and multiplication 
in 4 hr. 
been obtained in vitamin-free casamino 


Complete germination has also 


acids. The necessity of sodium bicarbon 
ate and the effect of heat activation on 
germination of this organism has again 
been demonstrated. It is suggested that 
the first step in germination is a change 
in the permeability of the spore coat, pos 
sibly mediated by a heat activated pro 
teinase. 


Nutrition 


Effect of physical activity on increased 
coagulability of blood after ingestion 
of high-fat meal. 


AND FULLERTON, H. 
Scotland ). 


McDona.p, G. A. 
W. (Univ. of Aberdeen, 
Lancet 7047, 600-1 (1958). 


Any factor which operates over long 
periods and which can be shown to 
shorten the reealcified-plasma-clotting 
(R.P.C.) time is likely to be casually re 
lated to the development of atheroma, 
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THE FLEXIBILITY OF A LAB DRYER 
The acevleration of the LPC. time atte THE DEPENDABILITY OF A PRODUCTION DRYER 


the ingestion of 85 g. fat was, to a large 
extent, abolished by moderate physical 
activity. The fasting R.P.C. time was 
shorter, and its reduetion after 85 g. fat 
was greater in convaleseent-ward patients 
than in ‘*sedentary’’ patients. 


Atherosclerosis in rhesus monkeys. I. 
Hypercholesteremia induced by die- 
tary fat and cholesterol. 


Cox, G. E., Taytor, C. B., Cox, L. G. 
AND Counts, M. A. A.M.A. Arch. Pathol. 
66, 32-52 (1958): J. im. Med. Assoc. 


(EGS, 969 (1958 


The authors present data on blood 
lipids obtained from 30 adult rhesus mon- 
keys whieh were subjected to various fat 
contg. diets for periods of several months 
to 3 years. The hypercholesteremie re 


sponses varied, some animals showing 

‘“*‘low’? susceptibility to diet-induced hy 
percholesteremia and a moderate numbe 
showing either ‘‘moderate’’ or ‘*high’’ 
susceptibility. These variations re 
sponse to dietary fat are comparable to 
the variations clinieally observable in 


human subjects. The hypercholesteremia 


is interpreted as due chiefly to the excess 


ee N EW PILOT PLANT 
Beta lipoproteins and serum lipids. 
Vutrition Revs. 16, 263-6 (1958). 
Blood lipoproteins, as measured by 
paper electrophoresis, have a genuine sig Each drying section, 


nificance in the pathogenesis of progres or any arrangement of! groups of sections, can 
sive atherosclerosis, the 8-lipoprotein be be zoned and controlled independently to 
ing charaeteristieally elevated. In con provide widest possible variation of temper- 
trust, the majority of the values for ature, humidity, etc., where needed. Produc- 
cholesterol, phospholipid and cholesterol: FOR: tion technique and settings are determined 
phospholipid ratios were in the normal accurately, transferred to the production dry- 
range. All lipoproteins and lipids showed BERRIES ers without need for adjustment. Additional 
the poor sections are added easily and quickly at your 
average values decreased in the older age COCONUT plant. They are delivered as a complete unit 
group. COFFEE with motor, fan, heating coils and conveyor 
COTTON SEED MEAL in place. Compact, made in two sizes, the 
Serum-cholesterol studies in Finland. FRUITS smaller being only 4-0” high and 3-9” wide 
Kevs. A. Kanvore, M. J. axe Fi NUTS Uses gas, electricity or steam for heating 
: RICE element. Simple adjustment to regulate con 
Minne TAPIOCA 
es an y veyor speed. Fully instrumented, has all 
apolis). Laneet 175-8 (1958). VEGETABLES i It’ 
necessar controls an¢ recording cCnNarts. Ss 
FOOD BY-PRODUCTS 
a little giant of versatility — invaluable in 


(Starch, h > 
Proteins, etc.) the modern, cost-conscious pilot plant. Let 


land as a whole, and in East Finland us give you Hotaite 
in particular, aseribed to coronary dis 


characteristic sex differences and 


DANZA, F. (Univ. of Minnesota, 


Statisties indicate unusually high mor 
tality-rates and morbidity-rates in Fin 


ease, The total cholesterol levels tended 


to be higher than those observed FOR BETTER FOOD PROCESSING 


in populations elsewhere, and this ex Sargent Dryers for Lab, Pilot Plant, Production (Conveyor, Tray, 
cess Was accounted for by -lipoprotein Tunnel) — easiest, speediest to install . . . less time than any other 
cholesterol. In the age range 40-49 the dryer on the market. Also, Sargent Feeds, Extruders, Granulators .. . 
men in oeeupations demanding heavy Sargent Coolers. Special Machinery for Processing. 

physieal work had lower cholesterol levels 

than had the men in lighter work, but at 


other ages the cholesterol appeared to be SONS CORPORATION 
unrelated to habitual physical activity. 
Smokers tended to have higher cholesterol : 


levels and lower blood-pressures than had 


non-smokers. 


b PHILADELPHIA 19 — Wasson, 519 Murdock R 
Psychological aspects of obesity. CINCINNATI 15 L. Merrifield. 730 Brook 
: CHICAGO 44 John Law & Co., 5850 West 
Brucu, H. (Dept. of Pediatries, Coll. DETROIT 27 — Clifford Armstrong Co 
HOUSTON 17, TEX The Alpho Er 
CHARLOTTE, N.C WS. Ande 
Univ., N. Y.). Borden’s Rev. 19, 57-73 ATLANTA. GA 
(1958) TORONTO |. CAN Hugh 5 0, 27 Wellington St East 


of Physicians and Surgeons, Columbia 
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A discussion of the psychologieal fae 
tors in obesity as they relate to the de 
velopment of obesity, and the ways they 
ure precipitated from the state of being 
ohese and from misdireeted efforts at re 
ducing. The authors state that for a new 
perspective of the whole obesity problem, 
for a more objective, truly medieal view, 
we must step outside the common eultural 
prejudices and look upon obesity and its 
various aspects as manifestations of spe 
cial adaptive patterns intrieately inter 
woven with a ye rson’s whole development 
and his life experiences, Obesity in spite 
of its many and obvious handicaps, has 
also a definite positive function. These 
positive aspects must be recognized be 
fore trentment with the prospeet of last 


ing suceess can be exrried out, 


Formula diet for weight reduction. 
Nutrition Revs. 16, 292-4 


900) enloric dextrose, corn oil and 
porated milk diet has proven a sue 
cessful out-patient aid in weight redue 
patients, Of those who 


Ibs. 


tion of obese 
began treatment lost over 
Patient motivation remained the prinei 
pol faetor necessary for success The 
sork of others suggests that this diet 
may eontain insufficient protein for 
health and that resulting mins 
contribute to the sneeess of the weight 


restuetion 


Effects of an excess of a single essential 
amino acid. 


Vutrition Revs. 16, 313-15 (1958 
Stiuclies were condueted through 7 
yonerutions of rats ino order to lewrn 


Whether single amino eould 
uflieet the life inl reproduction of 
future generations \ standard diet was 
used to whieh 10, addins. of various 
ming were The 1%% 
racemic amino supplement persue 
ticnlly no effeet on the growth of animal 

ith the exeeption of lysine whieh re 
sulted in retarded weight gain in the 
males in the first 4 to S weeks of th 
fourth generation After 12) weeks thi 
This alse 
Methionine 


difference disappeared 
pened in the ease of 
ind so tryptophoan appeared to 
longevity and inerease resistunee to in 
fection. Lysine adversely affeeted lon 
vevity and resistunee to infeetion. Valin 
had no effeet on life span. Females fel 
with leneine could not reproduce afte 
the Oth generation, Methionine and 
sine resulted high pereentage of 
sterile animals and lietation reduetion. 
Tryptophan did not adversely affeet re 


produetion 


Protein starvation and nucleic acids. 
Nutrition Revs. 16, 304-5 (1958) 


Protein nutrition (or at least some nu 
trient whieh is found in protein foods 
is necessary for optimal synthesis of 
DNA and RNA on an intracellular basis 
us indiented by studies on sexually ma 
ture and immature rats. Whether the 
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proteins (amino acids) are essential as 
direet precursors or whether the lack of 
protein interferes more indireetly with 
DNA and RNA synthesis within the cell 
must be investigated further. 


Treatment and prevention of kwashior- 
kor. 


Nutrition Revs. 16, 259-61 (1958). 


Protein deficiency constitutes one of 
the most serious health problems of un 
developed nations. In trials condueted 
with children in West Afrien the addn. 
of peanut press cuke and peanut press 
cuke plus fish flour have been found to 
be valuable protein sources for addn. to 
the basie millet or sorghum diet. Millet 
peanut and millet-peanut-fish flour mixt. 
produced better wt. gains than skim milk 
Workers under the auspices of the Insti 
tute of Nutrition of Central America and 
Panama have developed a vegetable mixt. 
now under study in general field trials. It 
reludes 500, dried corn, 350 sesame 
cottonseed press enke, 30% 
torula yeast and kikuyu leaf meal. 
The mixt. contains adequate proportions 
of most of the essential amino acids per 
gy. of nitrogen. To date 11 ehildren have 
received this mixt. with good results for 
a 100 day interval. The average reten 
tion was the same as that per equiv, wt. 
of milk protein. 


Enzyme deficiency diseases. I. Galacto- 
semia. 
H. U. (Dept. of Pediatries, 
Stute Univ. of Towa Hosp., Iowa City). 
J. Am. Dietetic Assoc. 34, 1041-3 (1958 


Galactosemian is a disease caused by an 


nborn error of metabolism. In humans 


galactose must be phosphorylated to 


galactose phosphate to be absorbed. 
Galactose L-phosphate cannot be utilized 
hy the body unless it is converted into glu 
cose. In galaetosemia the enzyme galaec 
tose-L-phosphate-uridy] transferase is ab 
sent preventing the transfer of galactose 
|-phosphate to glucose. Galactose-1-phos 
phate hence accumulates, particularly in 
the liver, exusing eirrhosis, damaging the 
kidneys, intoxicating the whole organism 
lending to anorexia, vomiting, diarrhes 
and malnutrition, Brain damage alse oe 
urs either due to the ghlicose-1 phosphate 
or The treatment for 
this disease is entirely dietetie and de 
pends on the early institution of a galae 
tose free diet. 


Enzyme deficiency diseases. II. Phenyl 
ketonuria. 


U. (Dept. of Pediatries, 
State Univ. of lowa Hosp., Lowa City). 
J. Am, Dietetic Assoe. 84, 1045-9 (1958). 


Phenylketonuria is reeessively in 
herited disease. Its enuse is an error in 
the metabolism of phenylalanine to hy 
droxyphenylalanine or tyrosine due to 
the absence of the enzyme phenylalanine 
hydroxylase. Mental retardation is a pre 
dominant and nearly constant finding of 


this disease. Treatment of this disease is 


entirely dietetic and in 2 stages. The first 
stage is to bring the increased level of 
phenylalanine back to normal by the use 
of a phenylalanine-free or restricted diet. 
The seeond stage is aimed at maintaining 
u normal phenylalanine level by use of a 
more normal diet contg. phenylalanine at 
a level just high enough to prevent neg. 
N balanee. This level varies from 15 to 
40 mg./kg./day for infants to 3 year 
olds. Treatment of this disease must be 
instituted before 6 months of age to 
demonstrate improvement of intelligence 
and prevention of cerebral damage. 


Special diets help some retarded children. 


ANON. Seience Newsletter 74, 265 


(1958). 


A special diet that eliminates pheuyla 


partially relieves conditions 
eaused by the hereditary metabolic dis 


Othe 


lanine, 


ease known as phenylketonuria 
congenital metabolie diseases have alse 
responded to dietary treatment. A report 
of work done in this area was presented 
at the International Nutrition Sym 
posium at Pittsburgh, Penna. 


Appetite stimulation in children. 
Nutrition Revs. 16, 287-8 195s 


An appraisal of the use of vitamins B, 
and B 
stimulation of growth and appetite in 


as supplements promoted for the 


children by the Committee on Nutrition 
of the American Aendemy of Pediatries 
has been made. The committee found no 
evidence that acts direetly to inerease 
appetite. No convineing evidence for 
growth promoting effeets of vitamin B 
was found, 


Sulfonylureas in diabetes mellitus. 


Sope., G. W. ano LevINe, R. Dept. 
of Metabolic and 
Michael Reese Hosp., Chiengo, I 


Am. Dictetic Assoc. 34, 1072-4 1Q58 


Endocrine Researeh, 


~ 


Many thousands of diabeties are tak 
ing Orinase (tolbutamide) for the cor 
trol of diabetes, The effective dose Is 
0.5 to 2.0 g./day. There appears to be no 
good reason to replace insulin witl 
Orinase if insulin is doing an effective 
job, nor should this drug be given to 
those people who could be controlled by 
diet alone. These drugs are not subst 
tutes for insulin but stimulate the re 
lense of endogenous insulin. Long range 
effeets of Orinase intake and the mecha 
nism of their reaction have not vet been 


deta. 


Physiology 
The regulation of thirst. 
Nutrition Revs, 16, 302-4 (1958 


Studies performed with rats suggest 
that 2 centers within the hypothalamie 
region of the brain are partly responsibl 
for the regulation of water intake. Onc 
of these areas when destroyed results in 
an abnormally large intake of water. 
Destruction of the other center results in 
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the complete loss of thirst. It is further 
suggested that at least one portion of this 
area of the brain may exert its action 
through an hormonal substance, since an 
aq. ext. of the subcommissural area of 
the hypothalamus, when injected into 
rats, produced a marked reduction in 
their water consumption. 


Toxicology 


Heart lesions in mice caused by treatment 
with bishydroxycoumarin (Dicuma- 
rol). 


Dessau, F. 1L., Kuein, 8., Lipcnuck, 
L., O’Grapy, J. AND TsaLikis, J. (Re- 
search Div., Am. Cyanamid Co.). Jd. 
Pharmacol. Exptl. Therapeutics 124, 182- 
7 (1958). 


Dieumaro!l added to either purified or 
pellet diets, at levels from 40 to 200 mg./ 
kg. diet, induced heart muscle lesions in 
mice resembling those observed in mice 
kept on _ sulfaguanidine-supplemented 
purified diets. Vitamin E supplements to 
the diet did not modify the effect of Di- 
cumarol (200 mg./kg.), while this effect 
was prevented by vitamin K, at 2 times, 
or Menadione at 8 times the dietary level 
of Dicumarol. 


Effect of acetostearin on reproduction in 
albino rats. 


AmBrRosE, A. M., D. J. AND 
Dekps, F. (Western Utilization Research 
and Devel. Div., Albany, Calif.). Food 
Research 23, 550-3 (1958). 


The data suggest that a diet contg. 
10% acetostearin (AG-194) and having 
a vitamin E content normally adequate 
for satisfactory reproduction perform- 
ance failed primarily because of in- 
creased vitamin E requirement and not 
because of a lack of essential fatty acids. 
Acetostearin raised the vitamin E re- 
quirement by facilitating its destruction. 
Antioxidant methylene blue had a bene- 
ficial effect. 


Studies on absorption and metabolism of 
propylene glycol distearate. 


Lona, C. L., Domineues, F. J., STUDER, 
V., et al. (Research Center, General 
Foods Corp., Tarrytown, N. Y.). Arch. 
Biochem. Biophys. 77, 428-39 (1958). 


The metabolism of propylene glycol 
distearate (PGDS) labeled with propy- 
lene glycol-1-C™ stearic acid has been in- 
vestigated. Zn vilro hydrolysis of PGDS 
by steapsin has been demonstrated. The 
extent of absorption of PG*DS, PGDS"*, 
PG plus S* are all similar to a C“ ear- 
boxyl-labeled stearic acid mixt. of glye- 
eride esters. Continuous CO, measure- 
ments for 72 hrs. have been made for the 
above compds. and for PG* plus 8. Re- 
sults show that the propylene glycol 
stearate esters are hydrolyzed and ab- 
sorbed in a manner similar to glyceride 
esters of stearic acid. The asterisk 
denotes the labeled portion of the mole- 
cule, 
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ENGINEERING RESEARCH 


A statistical analysis of certain mixing 
problems. 


Katz, S. (Am. Cyanamid Co., New 
York City). Chem. Eng. Sci. 9, 61-8 
(1958). 


The problem of smoothing out concen. 
fluctuations by passage through cascades 
of stirred mixers is formulated from the 
point of view of probability. The formu- 
lation is in terms of the theory of random 
processes, and techniques based on co- 
variance functions are introduced side by 
side with spectral techniques. 


FOOD AND FOOD TECHNOLOGY 
Cocoa and Cocoa Products 


Sensible vs. latent heat removal in radiant 
cooling. 

Mus, C. A. (Univ. of Cincinnati, 

Ohio). Intern. Chocolate Rev. 13, 418- 
22 (1958). 


The advantages of, and theory behind, 
radiant cooling for sensible and latent 
heat removal are discussed. Surface case- 
hardening while deeper layers are still 
liquid is avoided with radiant cooling, 
since the radiant change of state heat 
exits freely from the deeper portions as 
well as from the surface of the mass. 


Flavors and Flavoring 


Specific quantitative colorimetric method 
of analysis for citral in lemon oil. 


STaNLEy, W. L., LINDWALL, R. C. AND 
VANNIER, S. H. (Western Utilization Re- 
search and Devel. Div., Albany, Calif.). 
J. Agr. Food Chem, 6, 858-60 (1958). 


The aldehyde, citral, is the component 
in lemon oil responsible for the typical 
lemon aroma. Methods of analysis used 
in the past for determining the citral 
content of lemon oils, however, were non- 
specific and measured only total carbony! 
content. A specifie method for citral in 
the presence of other aldehydes and ke- 
tones has been developed. It is based on 
the discovery that citral with a reagent 
mixt. of vanillin and piperidine in abs. 
ale. forms an ale.-sol. green complex (ab- 
sorption maximum 605 mu). The method 
provides a highly sensitive and selective 
objective tool for evaluation and stand- 
ardization of lemon oil quality and 
should be useful in following the effects 
of process variables and agronomic con- 
ditions on the compn. of lemon oils. 


Gelatin 


The mechanism of gelation. III. Phe- 
nomena of pregelation in gelatin 
solutions. 


Bourgoin, D. ano JoLy, M. (Inst. 
Pasteur, Paris). Verhandlungsber. Kol 
loid-Ges. 18, 36-46 (1958); Chem. Abstr. 
52, 14825 ¢ (1958). 


The work is concerned with the vis- 
cometrie study of pregelation. The vis- 
cosity [] of gelatin solns. was measured 
systematically as a function of the veloc- 
ity gradient, time of the sol-gel evolu- 
tion, temp., and conen. The exptl. facts 
concerning the rheological properties of 
the solns. durng transformation are de- 
scribed. The change of log 7 is a linear 
function of time for each phase of pre- 
gelation, which fact permits the precise 
definition of the conversion rate of the 
solus. Particularly significant is the 
effect of the mech. treatment of the solns. 
on the rate of transformation. 


Starch 


Radiation chemistry of carbohydrates. I. 
Action of ionizing radiation on aque- 
ous solutions of p-glucose. 


Pups, G. O., Moopy, G. J. anp 
Matrox, G. L. (Univ. Coll., Cardiff, 
Wales). J. Chem. Soc. 3522-39 (1958). 


When irradiated in dil. aq. solu., b-glu- 
cose is degraded to p-glucuronie acid, D- 
gluconie acid, glyoxal, b-arabinose, D-ery- 
throse, formaldehyde, saccharic acid, and 
1: 3-dihydroxyacetone, which have been 
estd. quantitatively. Hydrogen peroxide 
is also formed. The absorption spectrum 
of the irradiated solns. shows a charac- 
teristic absorption maximum at 265 mu, 
sensitive to alkali; it is related to 1: 3- 
dihydroxyacetone. By following the 
yield-dose curves for the main products, 
the primary and secondary products are 
distinguished. The main types of degra- 
dation are thus identified. 


PHYSICAL CHEMISTRY 


A new absolute molecular weight method 
for linear polymers. 


BUECHE, F. Harpine, 8. W. (Dept. 
of Physies, Univ. of Wyoming, Laramie). 
J. Polymer Sci. 32, 177-86 (1958). 


The measured viscosity for coned. 
solns. of linear coiling polymers de- 
creases with increasing rate of shear. By 
use of a theory previously derived to 
explain this phenomena, it is possible to 
det. the abs. mol. wt. of the polymer from 
measurements of this effect. The neces- 
sary data required for this detn. are 
readily obtained using a simple cone vis 
cometer. Since the theory requires only 
a knowledge of the variation of viscosity 
with shear rate together with the polymer 
concn. and temp. to compute the mol. wt., 
the method is easily applied to any poly- 
mer of this general type. Since the 
method is only strietly valid for linear 
polymers, it appears that it may also be 
used in conjunction with other mol. wt. 
methods to obtain useful information 
concerning the extent of branching in 
the molecules. 
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On certain peculiarities of the structure 
of fibrous proteins and polymers. 

AnpreEVA, N. 8S. Iveronova, V. I. 
(Moseow State Univ.). J. Polymer Set, 
$7, 257-62 (1958). 

Analysis is made of the system of 
parallel chain molecules whieh has a 
long-range order in the arrangement of 
the struetural units along the chains, 
and a short-range order in the packing 
of moleeules. A soln. has been obtained 
of the problem of seattering X-rays on 
such a system. Analysis of the corre 
spondence between theoretical results and 
the results for certain fibrous proteins 
and polymers has been made. This analy 
sis shows that in some parts of these sub 
stances there are regions where the 
parallel chains are arranged without any 
correlation to the packing of the units 
of neighboring chains. 


IN MEMORIAM 


Dr. Elmer M. Nelson, Director, 
Division of Nutrition of the Food 
and Drug Administration, passed 
away unexpectedly at his home 
on December 24, 
1958. A pioneer 
in Vitamin” re- 
search, his Gov- 
ernment service 
began before its 
first commercial 
application re- 
quired regula- 
tory control. 
When the 1938 
Kood, Drug, and 
Cosmetic \et provided for added 


E. M. Nelson 


requirements for foods for special 
dietary use, Dr. Nelson was the 
chief authority for sound criteria 
to guide the Food and Drug <Ad- 
ministration’s proposals for regu- 
lations in the public interest. 

Dr. Nelson was widely known, not 
only for his long and effective serv- 
ice in the Food and Drug Adminis- 
tration, but also for his important 
contributions to the science of nu- 
trition. He was a man eminently 
worthy of being remembered for 
his interest in the field of food teeh- 
nology. His scientific career paral- 
led the exciting and dramatic de- 
velopments in the field of nutrition 
since 1920. activities de- 
veloping methods for vitamin. as- 
say in a period when there was 
little emphasis upon control must 
be regarded retrospect as of 
great value to a growing industry. 


Improved methods encouraged fur- 
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ther industrial research and made 
for an orderly and intelligent mar- 
keting of new products. His contri- 
butions to the food industry were 
recognized in 1949 when he re- 
ceived the American Grocery 
Manufacturers’ Award. He was 
particularly honored in 1957 when 
the Babeock-Hart Award was pre- 
sented to him by the Institute of 
Food Technologists. 

Dr. Nelson acquired his gradu- 
ate training at the University of 
Wisconsin, a student of Professors 
E. B. Hart and H. Steenbock. He 
took part in the studies that led to 
the discovery that vitamin D ae- 
tivity is imparted to foods by ultra- 
violet radiation. Dr. Nelson con- 
tributed also the knowledge of vita- 
min A—its characteristics and the 
biological means for its estimation. 
He was a pioneer in establishing 
international standards for vita- 
mins. 

Dr. Nelson brought to the en- 
forcement of food and drug law. 
as it applied to nutrition, a firm 
but friendly attitude that gained 
the respect and confidence of the 
industry. Through straightforward 
discussion of mutual problems, he 
encouraged voluntary compliance. 
Hle sponsored and practiced this 
theme of education and mutual 
frank discussion of enforcement 
problems with representatives of 
the food and pharmaceutical indus- 
tries throughout his career. In this 
association, he guided with integ- 
rity and knowledge the growth of 
research in nutrition. 

With his strong sense of scien- 
tific honesty he abhorred the ef- 
forts of those who preyed upon 
consumers by exploiting new de- 
velopments in nutrition science, to 
their own commercial — benefit. 
Through his leetures, his partici- 
pation in symposia, his writings, 
and testimony in many court con- 
tests, he was a leader in the cam- 
paign against nutrition quackery. 

Dr. Nelson’s membership and 
activity in seientific organizations 
indicate the regard in which he 
was held in the scientifie commun- 
itv. He was active in the American 
Chemical Society, the American 
Association for the Advancement 
of Seience, American Publie 
Health Association, and the So- 
ciety for Experimental Biology 


and Medicine, among others. He 
served for two terms as Associate 
Editor for the Journal of Nutri- 
tion, as Treasurer of the American 
Institute of Nutrition, and as its 
President in 1948. 

The Commissioner of Food and 
Drugs, George P. Larrick, in com- 
menting on the Administration's 
loss, said, ‘*Dr. Nelson made sig- 
nificant contributions both in the 
broad field of public health and to 
the scientifie stature of the Food 
and Drug Administration. He will 
be deeply missed as an inspira- 
tional leader and warm friend 
whose relationships with his associ- 
ates were most harmonious. Our 
deepest sympathy goes to Mrs. Nel- 
son and their children.”’ 


PERSONNEL 


Dr. Walter A. Maclinn, former!) 
head of the Department of Food 
Science, Rutgers University, is get- 
ting oriented into his new post as 
Director of The 
Refrigeration 
Research Foun- 
dation, Colorado 
rado. TRRF 
sponsors a num- 
ber of researeh 
projects at var- 
ious education- 
institutions, and 
at other agen- 
cies, both of a 
fundamental and applied nature. 
The purpose of the research is to 
fill the gaps of knowledge that exist 
m how to maintain the high quality 
of perishable commodities under 
refrigerated and = frozen holding 
conditions. One of the urgent prob- 
lems in low-temperature preserva 
tion of foods relates to time-tem- 
perature tolerances. Dr. Maclinn 
considers that ‘‘one of the most 


W. A. Maclinn 


vital questions for research to an- 
swer is: what is the ratio of high 
quality of frozen commodities to 
temperature deviations, integrated 
with duration of deviation ?’’ Food 
freezing and refrigeration have af- 
fected a revolution in food harvest- 
ing and produetion, with many 
crops now substantially coordinated 
with the freezing and packing in- 
dustry. The services of research 
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Yes, the vast number of products that can be benefited 
by our complete or supplementary flavors is a surprise 


Supplementary 


Flavors even to our research department where solving one 
for Instant problem inevitably leads to solving another. 
Chocolate 


Drinks All the way from the many different prepared mixes to instant 
chocolate drinks, the findings of our food technicians 
have shown many makers the way to more delicious, distinctive 


flavors that are individualized for their own product. 


We would welcome any questions from Food 
Chemists about flavor or a visit to our laboratories. 


SPECIAL PRODUCTS DIVISION 


Complete Flavors for 


Prepared Cake Mixes ANILLA LABORATORIES, Inc. 
and Prepared Icings Ie House of Cvealive 


ROCHESTER, N.Y. 


29 


q 4 a 
= | 
—_ 


3 

4 


continue to be as essential as ever. 
In faet, with new frozen products 
coming into the food economy, in- 
creasing volume, and expanded out- 
lets—-research to maintain and im- 
prove quality will be vital to the 
continued public approvat of frozen 
and refrigerated foods. 


F. B. Menger, 
Direetor of 
Armstrong Re- 
search, has an 
nounced that 
Dr. John M. 
Sharf, Assistant 
General Mana- 
ger of Glass and 
Closure Prod- 
ucts Research, J. M. Sharf 
was promoted to 
Gieneral Manager, Glass and Clo- 
sure Products Research of the Arm- 


strong Cork Company, Laneaster, 
Pennsylvania. 

Armstrong's Glass and Closure 
Division serves the food, beer and 
carbonated beverage, drue and 
pharmaceutical, wine and liquor, 
toiletry and cosmeties, and chemi- 
cal, household and industrial mar- 
kets with a wide range of glass and 
plastic containers and metal, plastic 
and cork closures. 


Eric Vles, Treasurer and Sales 
Manager of Polak’s Frutal Works, 
Ine., Middletown, New York, was 
honored on December 16th on the 
completion of 
his 40th vear 
with the  com- 
pany. The anni 
versary was cele 
brated at a din 
ner given for 
Mr. Vles at the 
Orange County 
Golf Club dur- 
ing the com 
pany’s annual Eric Vles 
Sales Meeting 
The firm presented him with a 
custom-made Radio-Phono- 
graph set. Mr. Viles began his 
career with PLFLW. in’ Amers- 
foort, Hlolland, in 1918 as a 
salesman. The first 10 vears he 
traveled extensively on the Euro- 
pean Continent. In 1928, he was 
transferred to New York where the 
company maintained an office and 
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warehouse. Since then the company 


has steadily expanded and since Fy ENZYMES 
1950 has been located in Middle- 10) )f. and ENZYME Products 
town, New York, where large manu- ES 

facturing facilities are maintained. Lipase 


Mr. Vles will continue to oeeupy 
. . Enzyme Preparations from Calf, Kid Goat and 
himself primarily with manage- ofandutes sources. 


ment of sales in North America. ” an enzyme modified 
o acd whole milk powder 
for rich, distinctive 


flavor development in milk chocolate and other 
chocolate products. 


Promotion of Elmer M. Tomlin- Write for samples and literature 
»eivil eng WAS ced 
ny the A. B. Staley Manulacturing P. ©, BOX 406, WAUKESHA, WISCONSIN 


Co. of Decatur, corn and soybean 
processors, A. W. Neureuther, chief 
engineer, said Tomlinson will su- 
pervise the civil engineering section 


of the engineering department. Mr. Irving Fitzpatrick, President 
Tomlinson, a 1932 graduate of the of Knickerbocker Mills Company, 
Missouri School of Mines, Rolla, New York’s century-old spice 
Mo., has been with Staley’s for house, has recently announced the 
13 vears. Before joining the com- appointment of Mr. Hans H. 
pany he worked for the Sangamon Welcker as Sales Service Coordina- 
County Highway Department, the tor for that company. Mr. Welcker 
U.S. Corps of Engineers and the comes to Kniekerboeker Mills with 
Illinois State Highway Department thirty-eight vears of experience in 
as a civil engineer on design anl the baking industry. Practical pro 
coustruetion, duction experience was gained as 


EXPANSION NEWS 


GIVAUDAN FLAVORS, INC.. ADDS NEW LABORATORIES 


| 


Givaudan Flavors, Inc. are well established in their new executive and sales offices 
plus laboratories and kitchen at 321 West 44th Street, New York City. Shown here are 
two members of the flavor laboratory staff working together in creating a new flavor. 
Formulation ingredients are checked in standard reference books, weighed on the new 
electronic scales, and recorded in the chemist’s work book. Givaudan Flavors, Inc. also 
have a new, well equipped aerosol laboratory. 
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Production Manager of the H. Pi- 
per Baking Company in Chicago, 
sales and service experience with 
Hackmeister, Ine. in Pittsburgh, 
and promotional and service work 
with the California Raisin Advisory 
Board. 


Dr. Kurt S. Konigsbacher is the 
newly appointed Associate Devel- 
opment Manager at Evans Research 
and Development Corporation, ae- 
cording to an announcement by Dr. 
Everett G. MeDonough, Executive 
Vice-President of this New York 
City independent chemical consult- 


ing laboratory. In this new posi- 


tion, Dr. Konigsbacher will take 
charge of the expanding activities 
of the Home Economics Section, 
the Pilot Consumer Panel and the 
Trained Sensory Panel at Evans 


Research. 


Dr. Joseph W. E. Harrisson, Director 
of La Wall & Harrisson Research Labora- 
tories, Philadelphia (left) is shown as he 
was presented with the Honor Scroll of 
the Penna. Chapter, American Institute 
of Chemists by Dr. Emil Ott, the insti- 
tute’s national president. The Scroll is 
presented annually for outstanding con- 
tributions to science and the profession. 


Request 4101 N. Figueroa 
Publication Los Angeles 65 


HEMISTRY IN California 
‘ ACTION CA 35-4148 


on letterhead San Francisco 
Honolulu 


RESEARCH—-ANALYSES—TESTING 
FOODS—DRUGS—ALLIED PRODUCTS— 


LaWALL & HARRISSON 


LABORATORY 
SERVICES for the 
FOOD & DRUG INDUSTRIES 
Drug Evaluation, Food Additive Studies 
Chemical and Biological Assays 
Clinical Studies, Research 


Div. F, 1921 Walnut St., Philadelphia 3, Po. * Ri 6-4322 
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What Goes On In This 
GAULIN HOMOGENIZER 


Can Save You Money in Blending, 


Dispersing, Emulsifying 


Laboratory Homogenizer 
Bulletin LH-55 


LP 


Gaulin Particle Control . . . the skill of know- 
ing the one best way to disperse, emulsify or 
blend . . . can bring dollar savings to your 
processing. 

Homogenizer, Sub-Micron Disperser or 
Colloid Mill . . . members of the GTA team 
. .. can improve mixing or blending to such 
a degree that ingredient costs can be reduced, 
product quality improved, difficult formulas 
homogenized. 


It’s no secret, but it takes know-how: That’s 
what GTA .. . Gaulin Technical Assistance 
. .. is for. Send us your problems or write for 
Technical Bulletins H-55, LH-55, SMD-55, 
and C-57. Or if you prefer to try Particle 
Control in your plant, rent a Gaulin Labo- 
ratory Homogenizer or Colloid Mill for only 
$75.00 a month. 


World’s Largest Manufacturer of stainless steel, 
reciprocating, rotary, pressure exchange pumps, 
dispersers, homogenizers and colloid mills. 


Advertisers Index 
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Dairyland Food Laboratories, Ine. 
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An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 

The Heyworth Building 
Sixth Floor 
29 E. Madison St., Chicago 2, IIl. 


Financial 6-8700 


WANTED: FOOD TECHNOLOGISTS, 
B.S. or advanced degree. Leading meat 
processing firm needs creative personnel 
in Development and Applied Research 
positions. Offer considerable challenge 
and opportunity for advancement in 
newly created areas of food research. 
REPLY BOX 653, Institute of Food 
Technologists, 176 W. Adams St., Chicago 
3, Illinois. 


SR. FOOD 
TECHNOLOGIST 
Research and Development 
Division of national food com- 
pany located in Chicago sub- 
urb has opening for Food 
Technologist with extensive 
experience in adapting fruits 
and fruit flavors for ice 

cream. 

Candidates must be capable 
of developing research pro- 
gram and following through 
to completion. 

Excellent opportunity for fu- 
ture promotion to Group 
Leader. Salary open. REPLY 
BOX 671, Institute of Food 
Technologists, 176 W. Adams 
St., Chicago 3, IIl. 


AVAILABLE: FOOD TECHNOL- 
OGIST, M.S. 10 yrs. diversified exp. in 
research, development and technical ser- 
vice. Successful accomplishments in fields 
of food chemistry, enzymes, product de- 
velopment, packaging, automation. Desire 
position with opportuntiy for personal 
and professional growth, REPLY BOX 
672, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, IIL. 


RESEARCH AND QUALITY 
CONTROL STAFF POSITIONS 
open in Topco General Offices. 


Requirements: Academic back- 
ground in food science and at least 
one year of food industry experi- 
ence in Quality Control. Please send 
résumé. Apply to Director of Qua- 
lity Control and New Product De- 
velopment, Topco, 431 S. Dearborn 
St., Chicago 5, IIL, phone: Wabash 
2-5970. 


LABORATORY SERVICES 
for the FOOD, FEED, DRUG and 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 

and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
P.O. Box 2217, Madison 1 


WANTED: FOOD TECHNOLOGIST 
with research or production experience in 
the meat or poultry industry for interna- 
tional food manufacturing company. Our 
staff advised of this ad. Send résumé. 
REPLY BOX 667, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


ASSISTANT SALES MANAGER 


We are seeking a man with broad experi- 
ence in industrial sales and sales admini- 
stration, preferably in the food or phar- 
maceutical industries, with college degree 
in chemistry, chemical engineering or food 
technology. 

Position is with a technical division of 
national food manufacturing company. 
Division headquarters are located in New 
England. Company provides an excellent 
program of insurance, retirement and re- 
lated benefits. This is an opportunity to 
join an expanding division with excellent 
growth potential for the person selected. 


All replies will be treated with the strict- 
est confidence. Write to BOX 669, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ili. 


POSITION WANTED: Food Technolo- 
gist, B.S. degree, good background, 5 
yrs. exp. fooa fields, desires position in 
New England. REPLY BOX 670, Insti- 
tute of Food Technologists, 176 W. Ad- 
ams St., Chicago 3, Ill. 


PRODUCT EVALUATION 


Position as group leader open in com- 
mercial preduct development department 
of major corporation. Located in mid- 
town Manhattan, New York City. Pri- 
mary interest of applicant should be in 
technics of sensory testing of organic 
products. Experience in this regard and 
the qualification to establish a laboratory 
for valid organoleptic assay on foods— 
flavors—beverages will be given special 
consideration. Some background in food 
technology, or organic or biological chem- 
istry will be essential. Submit complete 
résumé of academic and industrial ex- 
perience. REPLY BOX 668, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, 


FOUNDED 1922 


and 
BB esearch Kaaberateries 


Maurice Avenue at 58th Street 
Maspeth 78, New York City 
CABLE: FOODLASS TEL. TWINING 4-0800 


WANTED 


Senior Chemist 


Quality Control Auditor 
Methods Chemist 
Quality Control Problem Chemist................... 


Baking Technician 


EE Age to 30 $ 450-$ 500 per mo. 
Age 28-40 7,000- 9,000 per yr. 


Age 25-30 450 per mo. 
niahianpinasviaisad Age to 35 600 per mo. 
dcieuintieattatnads Age 23-30 450 per mo. 


ineesiniaeaiaeald Under 30 450- 500 per mo. 


For complete information on any of the above positions, write Institute of Food Te-b- 


nologists, 176 W. Adams St., Chicago 3, Ili. 
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WANTED: TECHNICAL SALES posi- 
tion. 12 yrs. technical sales exp. with one 
company to dairy, candy, fats and oils, 
citrus and essential oil industries of new 
technical food ingredient. Directed sales 
through distributors, brokers, export 
agents and direct. Exp. in dairy manage- 
ment, research and development. Devel- 
oped profitable new products. MS degree 
in Dairy Technology. REPLY BOX 673, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 


FOOD TECHNOLOGIST with extensive 
and diversified exp. in production super- 
vision, development, and control of con- 
fectionery, desserts, cereal products, ice 
cream, chocolate, bakery products, and 
other foods, desires position of respon- 
sibility. REPLY BOX 674, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Il. 


WANTED: QUALITY CONTROL 
MANAGER. In Chicago General 
Offices, under Director of Quality 
Control and New Product Develop- 
ment. 


Requirements: Proven ability to 
direct men; expert food science 
background; keen mind; drive for 
personal development; independent 
judgment; courageous and articu- 
late. Apply to Topco, 431 S. Dear- 
born St., Chicago 5, Ill., phone: 
Wabash 2-5970. 


SERVICES TO THE FOOD INDUSTRIE: 


@ Consultation on Food Problems 
@ Analyses of food materials and products 
@ Fiavor evaluation 
@ Product development 
Founded 1869 
Write for bulletin ‘Scientific Quality 
Control of Foods and Beverages”’ 


SCHWARZ LABORATORIES, inc. 
230 Washington St., Mount Vernon, N. Y 


It’s YOUR Responsi- 
bility Under New 


FOOD ADDITIVES 
LAW! 


Utilize our 12 years experience 
and COMPLETE facilities for 
required evaluation. Animal, 
tracer, chemical tests, F.D.A. 
counsel, etc. 

Schedule your tests NOW! 


Phone JEfferson 1-5922 


CIENTIFIC 
SSOCIATES 


3755 FOREST PARK AVE. 
ST. LOUIS 8, MISSOURI 


= 
RESEARCH 
FOUNDATION 
Wis. 
4 

— 
| 


Aluminum Foil Packaging- 
Light Barrier and 


Vitamin Protector 


Report No. 19 of a Series by 
Reynolds Metals Company 


An early report, No. 6 of this 
series, presented the advantages 
of aluminum foil as a light bar- 
rier particularly in regard to pre- 
vention of oxidative rancidity in 
products containing oil or fat. 
Numerous experiments were 
cited showing the catalytic effect 
of light as a major contributor to 
this common form of food dete- 
rioration. Report No. 14 dealt with 
the effects of light on vitamins in 
enriched, partially baked rolls. 


Milk—a Dramatic Example 


Of the great number of food prod- 
ucts affected adversely by light, 
however, milkis perhaps the most 
dramatic example.* Light acts 
upon milk principally in the fol- 
lowing ways: (1) by catalyzing the 
oxidation of ascorbic acid, (2) by 
causing the destruction of Ribo- 
flavin and Vitamin A, and (3) by 
stimulating the development of 
oxidized and activated flavors. 


A series of tests conducted for 
Reynolds Metals Company by the 
Wisconsin Alumni Research 


FLAVOR SCORES OF FOUR TYPES OF MILK STORED UNDER FLUORESCENT LIGHTS AT 50°F. 


Foundation compared various 
types of milk in four types of con- 
tainers: clear glass, brown glass, 
waxed carton and aluminum foil 
carton. The milk thus packaged 
was exposed to both fluorescent 
light and sunlight. The fluores- 
cent lighting was designed to sim- 
ulate conditions in a supermarket 
—the product being placed in an 
open top refrigerated display case 
maintained at 50° F., with the 
lights developing an intensity of 
about 100 foot candles. Tests un- 
der fluorescent light were made 
prior to exposure, then after 3 
and 10 days. Those using sunlight 
were made prior to exposure, 
then after 30 and 120 minutes. 


Summary of Test Results 


Summarizing the separate tests 
measuring vitamin content before 
and after the indicated light ex- 
posures, the results were as fol- 
lows. For Riboflavin (Vitamin B.), 
no losses of nutritional signifi- 
cance under fluorescent light, but 
substantial losses in sunlight 
for milk stored in clear glass and 


Homagenized 


Vitamin and Mineral 


‘Vitamins A and D 


waxed cartons — aluminum foil 
and brown glass affording excel- 
lent protection. For reduced As- 
corbic Acid (Vitamin C), much 
slower rate of loss for milk stored 
in aluminum foil and brown glass 
—the pattern appearing similar 
in fluorescent and sunlight. For 
Vitamin A, only the milk in clear 
glass containers showed losses 
under fluorescent light; in sun- 
light these losses were very rapid 
and there was also some loss in 
waxed cartons. 


Tests for Flavor Scores 


Tests for flavor scores produced 
findings of special interest, since 
there appears to be a correlation 
between the formation of oxidized 
and hay-like flavors in milk and 
the loss of Ascorbic Acid. In the 
Table shown here, all scores of 35 
or under represent a flavor defect 
—a definite oxidized flavor in 
whole milk and a pronounced 
hay-like flavor in skim milk. Here 
even brown glass failed to retard 
materially the flavor change. Only 
the aluminum foil carton proved 
effective under fluorescent light. 
And the results in direct sunlight 
were almost identical. 


Manufacturers concerned with 
vitamin retention, or with other 
effects of light, such as oxidative 
rancidity, are invited to call the 
nearest Reynolds sales office. Or 
write to Reynolds Metals Company, 
Richmond 18, Virginia. 


* Remainder of this report summarizes findings 
by the Wisconsin Alumni Research Foun- 
dation, as set forth in an article entitled 
Effects of Light on Homogenized Whole Milk 
and Some Fortified Milk Products’, by J. J. 
Birdsall, L.J.Teply, P.H. Derse, in Food Tech- 
nology, Dec., 1958, Vol. 12, No. 12, Page 670. 


Multivitamin 


Package Whole Milk Fortified Whole Milk Fortified Skim Milk Fortified Skim Milk ey 
Odoys 3days 10days Odays 3doys 10days Odays 3doys 10days Odays 3days 10days 
Clear Glass 39 33 33 38.5 33 33 38.5 33 33 T 38.5 37 33 


Brown Glass 
Waxed Paper Carton 
| Foil Laminated Carton 


39 34.5 34 335 37 34 38.5 34 33 385 375 33 
39 35 34 38.5 33 33 38.5 36 33 38.5 37 33 
385 37 37.5 


39 38 38 38.5 38 38 38.5 38 37 
Watch Reynolds new TV shows ‘Walt Disney Presents” and ‘‘All Star Golf’ every week on ABC-TV. © 1959 by Reynolds Metals Company 
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is for 
Strawberry 


Norda 


it’s eternally, truly, real Strawberry—whose good taste says Norda makes it. 
its quality comes from Norda skills. Even finer quality is a likely promise 
from Norda's constant, continuing flavor research that is developing finer 


flavors for the finer foods Tomorrow will be so pleasantly enjoying. 


DA, 601 New York Chicago+Los Angéles - San Francisco Toronto - Montreal: Havana London Paris+ Grasse + Mexico City 


GAS 


Strawberry 


Flavor it with a Favorite —from 
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